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Diri'KREN^'JE OF OPIXTOX 

In 1011 tlie'inotofisl, liar? s. bjg' range of cars 

to clioosc from, Init tlic much-discussed £]()() 

* • • 

car lia(J iiot irf!iti‘rialisc;d, and therg seemed 
no j).‘irticular likelihood of its doiiig ♦.■»). Indeed 
the tendency was for tlu* ])riee of* ears, to 
increase, for one important section of the 
j)ul)lie was in a mood to dryurwid greater 
detailed eon\ enienee ami luxary, wliile main- 
staining a constant feud with the nianufaeturers, 
who AVi-re in the dillieult })osition of havirig to 
give, in each year's new chassis, greater value 
for less money. 

On the other haml, anotticr section ol tiie 
public •(Uananded elu aj) and ultra-elu'a]) ears 
j’cgardhss of .all other, eouMii.U'rat ions. Natur- 
ally the nufker elected to lake adsantage of 
tlu‘ market ready '’oJus hand. In c|,>nsequenee 
great ‘sections o- the public, and the bulk of 
the Efanufaetui'ers, seemed unabka as the 
'Americans sa\ . “ to get togethci .',’ 

(ienerally speaking the average motorist 
Avanted a good car at a low cost, but* the 1 oa\- 
ness was to continue in the runiuiig as Avell as 
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diffeiIex^e of opinion 

in tl\e fivsi cost. At the otlier end of tlu^ scale 
there was a desire in (y'rtain nianufaetnring 
quarters to pander to th*'- supiios'al ixeliisive- 
ness olv motoring, n'gardles^’ of flie con’inon 
truth tl^it while tliere is a market for th(‘ heirt' 
it is impossil)le for a (lo;sf'n o.r more dilTereiit 
liihigs to he best it tlie same time. 

Perlui]>s the uti.ile seevit of the matter was 
that tlie mot(.r industry.' as tliiogs now go, 
was a eomparati\'e youngster, hardly tait of its 
{■xperimental swaddling clothe.. Fortunately 
though at. one tiim- it seeiiu'd an extreuicly 
unlikely (teeurrence. t;u‘ uar has (lianocd 
ail our ol(i-i'asluoia (• ai.d unpi'ogressix (> vi<'\vs. 

Nowadays the motorist does not regard 
the motor eru' as a mysteiious mechanical 
eonsti'uetion ..hieh none but exjarts can 
iinderstand. Jle has grasj)ed its broad eon- 
■struetioiial ])riueiples well onough. and he has 
quite a good idea as to the type of x'chieh; 
‘uited to his ])avtieular need.s. together with 
uiore tliaji a shrewd idea as to the ])riee which 
can and sliould be sohi ;d . 

Only a very few years ago things were Avidely 
diiierent. t was not so m.U'li the case of a 
maker advi.:.ing buyers wronglv. but raWur a 
ease oi' the rnakei himself not being pe”lyetly 
clear in the matter. S(aiie designers maintained 
that tjie single-eylindered ear was ideal lor the 
smaller yehieles ; (dhers thought that two 
cvliiiders were better ; ojie or two linns built 
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tlircc-cylindcrcd cars ; others 'again came to 
the building of f*)nr-|ylindcrcd engines. 

The eontroversi(;s tiuit rang(‘d in regard to 
ej>giiu*s \v('re* re pe ated and nmltijdieal *in tlie 
ease of e‘liite“he;s, ge‘ar-he»xoswixle;s, stecr'^ig, and, 
inele eal, of ])raetie«dlytWery eonipe)nent tliregjgli- 
e)ut t]>e chassis. It was, *fis aVe-ael,'" saiel,*a 
funil'ling pe riod of e;xp(a inivi*i^ and re-seareii, in 
whie-li theany iiael te, J'e trahxlatj el into ])raetiee 
befen’e it eendd be- judg^al e-itlu r failure- or speeess. 

Ne)waelays life jnolorist kne)ws ^what l)e» 
wants, anel inake-rs aiy ine-line-d to ♦agia-e- witli 
liim on gene-ral priiie-ijefe-s, ibe- latle-r's’greaU-st 
proble-in he-ing sini])ly enee- e)f ways and nu-ans. 
Aetnally tin- a\ e‘rage niannfaetiU’oi'*e'art-s \e'ry 
little- as te> tin- nature of tlie linisiuel ])re)duet 
j.uriK-d out I'remi his I'aetory, so that it lee an 
he>iu-st article- gi\ iiig good sounel value lor tiie 
money. 

Logie-ally there- e-an ^»(- iiu st-ntime-nt in eftm- 
me-reialisin. and if this lx- so the car builekr 
must tee guitleel ley e-oinmon-sciese business 
]erinei]eh-s. lb- can e-yaxesi- betwe-en leuilding 
aOO e-ars in 'a yc-ai- anel making ttlOei preelit eeii 
e-aeh, eer an annual jerolit of taO.tiOO ; or he 
can bi'iild to. (too cars e>f^a^more’ popular type 
anei bP conteid with a prolit osi each,’ 

Avhie-h weeiihl show twice tlie leiLurn etn the 
ve-ar s working. 

The marke t feev the cheape r car is. e5f e-ourse.^ 
ve-ry much greater than that i'or the- more 
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expensive, although it has only been in late 
years that the truism ■ has been generally 
acknowledged. 

Some’ linns are very mucli belter oil' 'now 

than th^y were before tin; war, while otliers 

are, .'>11 things eonsidc-red, not nearly in such 

foi'tunate eiretimstances. It is not altogether 

a matter of capital and manufacturing plant. 

In these respec'ts the niajority ’^of the ear- 

manufacturing linns are better off than ever, 

while ev 'n newcomers to tlie industry are 

starting with a suflieit ney of modern maehine- 

toe’ plant and adequate linaneial reserves. 

This makes rather a striking difference from 

the early day^’ of some of the most successful 

nianufaeturers who began operations in sonu;- 

body's backyard with a staff consisting of one 

small bov. 

^ * 

It is the dislocation c»f the sales departuients 
and the designing staf's. eou])led with tiic 
break-uj> of manufaeturing routine anil the 
interru])tion of tJie old sources of sujqdy, that 
is proving .so seri >us a handiea]) to llie post- 
war {)rospe(ts of a great many concerns. 
However, t ie jiuhlie is not j)aitieularly inter- 
jCsted in this as])eel of tlie matter, tlie toj) and 
bottom of the matter being tliat tlie Uiotor 
industry rnurt reconstruct itself to the best 
of its abilit} . 

Some of the more go-ahead makers have 
definitely made up their minds about tlieir 
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future manufacturing programmes. These, at 
least, have the coui|igc of their convictions, 
aivl reward ’or punishTnent will follow^ in diie 
course;, according to the accuracy or otherwise 
of the indivddual iudgn'ents. Otlier firms 
arc; waiting for a’delinite lead on the pant •if the 
public before eoinniitting theilisclves, being 
content in the nieaidimc; tb work up held-over 
stocks. * * * * * 

biven the IbM) »publie, however, .is ncjt 
entirely satisfied tliat the £l(K) ea^ is beyond 
the bounds of possibility.^ 'i’he juarest thing 
wc; evc'ivtot t(» this famous veliiele was the tm'o- 
sc\'tter I'ord. whieli sold in t'lis coiyitry at 
about tilo Itefuri' file war. this figurt; 

is a considerable' advance on tly- I'..S.A. price 
of till' ^'ehiele, wliie'l! was a j)])roxiinat('ly t7'2. 
Tile jiuhlie must ninki- allowances for thy 
widely diilcia nt eonditbans in the two countries 
-conditions Hint nu>>l. in almost c-very Tase, 
ri'aet in favour of flu- American make'r. Before 
the w’ar the latter had factories which wc're 
mamifaeiuring on t lle•gigan'lic scale, and there 
Avas a reach market to hand for hmulnds of 
tliousaiids of w it houl fi\ io li t and taxa- 

tion ])roblems entering inU> the’maltei at all. • 
'Iliese big fac'tories, oiuV a ear has found 
some degree- of jiublie favour. v»orked almost 
to mathematical exactitude, (hi thy c’apital 
invested, for i'xam])le, it Avcndil lie ‘calculated 
that on the year's working an output of .ilbUOU 
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cars would be necessary in order to justify the 
building of the car. It ^dll be readily obvious 
that if, by clever organisation during the year, 
the estimated output could be achieved by the 
middle of NovembeV, for example, tluu’e would 
be !? fwiflicii'ut margin in hand to do great 
things with. ^ Actually the American manu- 
facturers. small IdajiK' to tluan, al'ow precious 
few o]i]iortunitios to slip 'Dirough th('ir lingers. 

Rut in England. befoVe dhe war, it was, 
ijuite fi'Jrikly. a very doubtful possibility 
whether any'^ factory with an annual out fait 
of 50.000 to 100.000 cars could ha\ ' been a 
success. Quite obviiuisly it would not ln\v 
been alone' in* its glory. Rivals would have 
sjirung uj). tin' flume market would have been 
’ sujiplied in the course of a few years, and wlu'u' 
.trading in protected Ovi'rseas markets, at a 
time when • Inijierial and Colonial preferenee 
was frowned on, the dlritish makc'r would 
liav(' been at a disadvantage c'om})ared with 
his .\mcrican rival, simply because the bulk 
of his oul])nt wou'id Jiavc had to In' sold ()v(;r- 
seas. while the bulk of the American outptit 
could be disposed of in Hit' I .S.A. market at 
=;a ])roiit snllicient. ij; case of lieree eomjx'tition 
arising, tf) allow ofulu' jn-ices of those machine's 
sold in comjC'tition with those of the Rritish 
cars, bejng ( ut out of all proportion. 

Of course, the Rritish faclf>ri('s are now 
taking a broader \iew of things. IJiey are 
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fitted witli better plant, have *gr(‘at(;r financial 
resources, and there are individual makers who 
arc eontemylating dirtputs infinitely greater 
tlian was ever dreamed of in 11)1 t. 

In addition, we .intend to produce in future 
many thousand?; of assembled ears. AJtUuugh 
at the time oT writiiig it is premature; to be vti'y 
definite almuL amalgamatlofl seliemes, it will 
Ix' found that the Efitish butfiut in the future; 
will not suh(‘r m*.eh^' arrangeinents Avlije‘h call 
for indie ielual factories to s])e eaalise‘^'’, elilier<^ift 
e‘ar eemiponeids tT; the- ^e nel /)!' producing 
standaa*liseel \i'hie'Ies in big numbers. 

In th(' ('.S.A.. Mr. llenrv Ford am ily s son 
miglit e'\entua!ly sueceed in bi.»ileFing a esar to 
se'll at ap]iro\imatoly .At. the best, f.M)* 

in the' I .S.A. tiK'an^ ai least tsu hei’e'. beeauise* 
it is extremely improliable that the’ -F.nglisji 
market will ever aga.ii* be open. a.nd tax must 
be’ ]iaid on t he’ e-os f of t«lie \ ehie’h’ in the' e’ouiftry's 
eerigin^ plus insui’anee’ and fre’ight. It is eletubt- 
ful whether, e-ve’ii with assi’tiibling factories in 
Cre-at Jlritain. the- |«’ie’e‘ eef-tlie pwesent tvpe 
Ford will e’ver ee'me elown te) the olel jire-war 
figure’. 

In this way erne- ])re‘)vn;e''^lhe public for tin.' 
Imrrid truth that t he’i’e is n<%ri'asonable ])reispe’(’t 
of an imnu’diate’ r<’duelie)n in the’^e’eest e>f mede)r- 
ears. lA>gieally. like- almeest e veA’y ee^heV e-eem- 
meielity, priee-s enight te> be ve-rv mtu’ii liiglu’r, 
e)wing to the greate'r cost of raw materials 
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and labour. But there is some hope that, by 
skilful factory organisation, by using better 
materials, by building in bigger quantities, 
and witli the aid of the ultra-modern machine- 
tool plant now in the coui^try, prices will be 
maintained at a reasonable Ica cl. 

For ev^'ry 'increase in tlie price of a car 
the number of its ])otential buyer,'-’ decrea-'es. 
iMakers are very well a\\ja;'e of the fact that, 
though there may be 1C.0(¥) people able to 
buy a £ 14 .HH) ear. there will only be a thousand 
in a positio'.i to buy a £10., 000 vehicle. Because 
of ..this the gcaieral manufacturing b'ndency 
M’lll be to keep prices as low as possi])le. 
clii( liy to thi-^ > icI the motoring jniblie may rest 
content — 'So far .as human limitations allow - 
in the knowledge that there will be lU) ])ronteer- 
ing in motor velueles. at least on the side of 
the manufacturers, so soon as normal produe- 
tion is resumed. This, indeed, is not philan- 
thropy, but sim])lY sound commercial sense. 

At the best it will be well into 1020 before 
the a\erage ])rice,/,)f cars settles down to any- 
thing between 20 and 00 per c«'nl. more than 
the 1011 ligures. Whether they will ever 
^each the ])re-war leyel remains to 1k; seen. 
Many wa-ll-iid‘ornu\l' peoj)le tliiids tliat eventu- 
ally they ■wilt. In the writer's o])inion there 
must in; revokiticmary changes in manufactur- 
ing methods, in design, and in the public taste, 
as a preliminary. 



(IIAI’IKK II 

i*, 

AHOUT 'iFii! (’iij:aim:st mojoiJ-f'Ar of all— the 

• : 

('V(:li>('\r 

% 

'I'he woukl-bc motorist of strictly limited 
means is very little* fiearc-r to a solution of his 
(lillieulUes now than h*' was ten years ago. 'In 
JLllijse long-ago (lays he eouhl lind at t]je,4aiotor 
exliihitions small ears Iniill to siift Ms motleratc 
purse, but IV-vv of ihesc iow-^rieecl machines' 
(A'er gave good service in the hands of users.' 
One or two makes were excellent, but thf 
bidk of tjie maeliines .were poor, d’liey were 
badly designed and unsuitably built. Il^-pair 
bills were unreasonably high. Avhile no very 
sueeessfid attempt was made by any manu- 
faeturer to ])rodue(‘ om an <uk-eiuate scale. In 
])assing it may ])e remarked that only in 
(plant iLy-])roduel ion lies the hope of a really 
Sound low-eost ear. , ♦ , * * 

VoVadays the economietilly inclined owner 
has a ehoici of three elass{‘s ofi vehicle. 11 c 
may, supposing his spending jiower b<; limited 
to, say, £200, buy what has eonie td be called 
a cycle-ear, of which a good specimen may be 
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had for loss money, and a really high-elass 
maehine so far as the type frors for the full 
amounts; he may in for a lo\v-prie('d lif^ht 
car ]iroper ; or lie (*an l)iiy out' or otlu'r of the 
lighter AuKaacau vc'liides. .\t tli(‘ lime of 
early in JOiO. priee‘S ar(‘ unduly 
iidlalol o'^dnij^ ie) tlu‘ reanission of Hu* petrol 
re'striel ions and tic* excess of ear (L uiand o^(a‘ 
sii])]dy. I5y the (aid oT fin* yc'ar. howexaax 
and almost hv tln^ tinn^ this (*onu*s to tin* 
]\'a(li.T\ l\v;nds. awe may aniicipata tJiat prices 
Mill be I'joi'e nornii,'!. 

.* rter-Mar taxatifin Mill h.ive a l)it; 'iillueneo 
on Ih. 'prico i»r foreipn-biiilt machines, '' k, 
\\lioU' (jlu^ii(>!l uf motor laxation n(‘(‘ds rc- 
c'onsidcration.-* ‘\fc do not want eitlna' a elos(‘d 
me; an (/]hij inark(*t. tax nl‘ ])c]’ cent., 
oith possil)!} a small (Oloiiial and Allh'd 
]')r(‘fcreiieia niiuid me-ct'tln* ease. 

'lla cyelen'ar has its^points. In (‘a(‘t. it is 
monily points I It has l)ecii (KlijKal as hax'injjj 
all tJie a]5pcaran('(‘ of a ha.ssinrlft* with none 
of its comforts y'and another humorist said 
tJiat '"\c!<-ear ownei's lay on (luir hacks and 
v/aved a slerriim wlnit in (In* air. Tin* ti‘uth 
is, lions \a r. tied th iyel‘*-ca]' has d('(‘id(*(l 
])OSsil>ihl M‘s, hut i's IVirnds ^^onld ha\c h(*(*n 
hetter ad\is( i jad to haN'c t‘oi*e('d its growth, 
for eontinual Jiar])ine on (he tlieme that a 
Imey* market awaileel the sn(*et*ssful \ (*ry linlit 
ear Jed to the* buiidiim oJ‘ muuhers of unsuit- 
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able machines, with the inevitable consequence 
that even the. good products incurred some of 
th<; odium /itlaching* to the faihm^s.* 

It scf:ms to })(‘ irr.TnaU rial to ttu^ (*yc]r‘-(?ar . 
(‘otliiisiasts AYlictliVr theii; 'nia(‘liin(\s liavc‘ tlirtc 
or four \v]k‘(‘Is. Way laj['fj;p]y it is a* iiiatU'r 
ol* ])(a*soiiar pri lVaaauHa \V(“ havo not y(*t 
socn (‘itlui tin oii(<? nor.Llv/ otlna' tliat crtiikl 
tninifully hr cnlU'd satisklctory from an 
(aiirinca'r's poiid. tiT \'icw. On tln^ otlin* liand, 
some \(‘lii(*lt‘s, llioni^h in many rospccls out- 
raginit oon\ ( ut iornd* d<*si;LVi. ts^'iyr good 

rosulls •ri sta'vici*. In fact, tlu' linn* bas conui 
■T!4s(‘n it mav 1)(‘ said iliat Hn* (•\'(*l(‘-na4‘'iTl':fn*ds 

‘ . . Y »• 

tiu' most (■('( luoniica! nadonng ol any, i xnoiiting, 
of (*ourst‘, l]i<‘ nioloi‘‘CV('h‘. * 'Oiis (*onl(l not' 
safoly !>(‘ saiil wiiiisf Ilje cyclo-car ^^as in its 
(‘‘vii r c\]vc!'inu ti(cd stages. ' • 

Tb(‘ I brcc-wJict b‘d crcir-car i-.a I’airly simple 
nu‘cliani('al stian lure* a nd, if oi' slnrfly !)uil<b 
will Ln\c‘ Vtars o|' < \ct Iliad work. In its 
simplest form it iias a ^ingli -cybmlerctk aar- 
cooled (*nein(a dri\ iidg tbroifgh a simj)]!.' form 
oJ‘ gearing din el to the single n ar \>jieel. d'he 
giaieral construction pyts two \vhecls in fiand, 
tln'ongh widish stieriiig v, *c!.ected. and the 
.dri\ ing w In el andthliins at V in iiaek. It is the 
usual praeliee to pro\itlea t^\ o->|ated^side-by“ 
side body located wi ll forward, and a rii;isonablc 
amount ol‘ sjiaee for luggage is also gi\’en. 
Takijig all tlu‘ strain of the drive, however, 
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there is some difficulty in housing the single 
roar wheel in sturdy enough manner, while 
leaving, it accessible. If it get out of align- 
ment undue wear and tear of tire and driving 
chain follows. Beyond this trouble, wliieh 
can he obviated with a little care, and if one 
call be srtis'ied witli the appearance and 
accommodation of the niachine. the type is 
quite good. Its first and upkeep costs are 
low. and it is a simple cohst ruction not easily 
^)ut out o(, order, while it can be maintained 
witli the, minimum, (d effort, 

An ad\an(H‘ on this simple three«wheeled 
piveti'^’q is found in those maeliines liaving.-^'- 
two-cylindeiv(V V-type water-cooled engine 
set to the froiit'of the chassis. \\'ater-cooling 
is not essential, and successful air-cooled units 
are to be had. but the ivatei -cooled system 
was. on the whohs preferable before the war. 
During the hast four years, liowever, it is 
possible, and even piobable, that tlie exjieriencc 
designers have had witii air-cof>led aero engines 
will lead to considerable, imjirovements being 
made in the ty]ie. 

h'hc water-co(-led engine is rather more 
Complicated, costs, a Jittli. e.xtra, and, of course, 
adds to W( ight. gainst this, at least in tlie.,^ 
machines follf)wing pre-war practice, must be 
scL udvaiiluii'- in gnaler eoiisisteney 
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Yet there is ^ttlc in it. As single- and two- 
scated niaehines tin; type lias attained (juite 
a degnte oi* favour, •cspeeially amongst tlie 
younger set of motorists. 

Kepresentative ,speeimeris of all the tliree- 
wlieelcd cycle-cars shouh/ lie had when things 
settle down, 'for tlOO I'liC I'rst of tlie 

pre-war nKicliines, however/ were selling at 
roundabout .tiriO/ •Tlie aVhra?ge driver should 
get anything betwfen 15 and GO m,ilcs to 
the gallon of Tuel. and a speed of betweeu 
‘to and 55 miles jicr.hour. 

Tiic's , wear will, esju-cadly if (.xtra-siiced 
• Cliii’.ers lie littctl and Ihe aii' pre>siu'(:_ wll 
maintained: l.oo;) t,o 5.000 <h'’‘l])e dri\eu 

whi'els. and uj) to 7,000 and S..000 miles on the 
others can be obtained with ordinary eomnion- 
sense driving. The Treasury tax is low. but 
as already said tlie vliole matter of motor 
taxation is to lx. recousiderctl. and r; is 
always [lossibje that tlu; lax on the machines 
themselves may be inereased. It uoukl be 
unfair and unfortunate. Jait (>ne never 
knows ! 

A naii'c anibitii>us attempt than either of 
the liiachines referi-ed fp.,is th*' four-w lieeled' 
cycle*ear. Here the cngun«^ power is kept low, 
10 li.p. being the ax' vage. and '‘iUier watev- 
ov aiv-eooVn\g \iliUsed, tiic iatlei iieihg" most 
common on the lower-prieeei '•luachines. 
Economy in both ma:mfacture and uiainte- 
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nance is soniotiinos oi)taincd by (lVs])cnsinf; witli 
the iisxial l])c of fifcarod transmission and lakinfj 
t]ic i nginc power direct . to tiu' rea'r wheels by 
Ion<f belts or chains. Here we Ii’avi' an6tticr 
' engineering et>nvc-ntion aj)]^irently outraged. 
By ajl the laws and* rulings tiie belts shemlel 
piove nnsatisibetenV. but in praeliee thew are 
nothing of the se>i^t.' 

The simplest fpr’n» of recV-uheele'd eych'-car 
transmission inlerjxose's sciine.' fe»rm eef eliiteh 
f' frietioix disc Ixedweeai engiric anel drive-n 
pidk’ys. till' ge'ar ratieis bi'ing obtaineel by 
fitting a variable' be'lt elrive'. Sueli an :j,rrange'- 
nient elispense's with drivinij shafts. <>ear-bo\. 
and eomplie»itvd back-axle- with its gears anel 
^dilTere'nlial. 

‘ Other designers pre-h r to lit a sini])le ge-ar- 
box and Jixe-d jiulleys, and there are- numbers 
of tetlie-r eombinations pinel sim])lilie'el trans- 
missions available te» tli^e- ingenious designer. 
The- dilie-i'e-ntial gearing is being elisjiense'el 
with on more:; than one- maehiiii', feir e'xefmjile. 
I-’rom the j)e»int ol^sim])li(;ity. beiih in eemstrue- 
tion anel o{)e-i ation, there- is a le>l to fee- saiel for 
these evcle*-ears. No re-atlv sat isfae torv iieachine 
vf the kmel nraele its 'appearance' be l'ore’- the- 
war, but the latest, lists show that nun.be-rs 
of new make-i's have eatt creel the; field, anel' 
althougir it isitoej seain tee speak from practical 
ex}>e‘i'ii-nee? it must be ailmitteal that senne; of 
the publishe-d speeilieaLieais are; \ e-ry jiromising. 
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The first cc^st of such inavhiiics may l)e 
sli^lilly hij^lua* llKm tJiat of tlu^ tlHH‘(j~whc(^lers. 
The (aifjiiu^ mid traiisyiissioii can hardly 1)(‘ 
moJ\ eimpl(% •and tlu rc is an additionalTirc to 
he alh)\vc‘d for ; against .this, wa i^dit, and 
tlHaa^fore w(\ar and it^'ir, f‘s more ev(*nly dis- 
tribut(‘d, Fiirtli(‘r, Ix tterVceommodation h“; 
])ass(‘n^<a's and lu<^^aj^(‘ can^'-lx' jirovided. In 
actual running co^^t^'^tlu-rc ,is ^httle to clioosc 
bct\V(‘(ai t]i(‘ty])(‘S ^ tl^r(‘(‘OJ‘ ^our-^vll(‘(‘ler. dtic 
i. limine* power's iwr. of (‘ourse. low. bnl tin* total 
\vc‘iijht ol‘ Ihc' mac'hines is in pro])orlion. 1 liere 
is no fear lliat any oT' i*he \*(‘hic!es will fail to 
do any rcasonalile \\ork that may be iiiipos(al 
on riaan m this ('onnhy, and ! hov'-liax e^(iuil(‘ 
a fair turn of specai. In tratlic their handiness 
is a great ])f)int in Iluir fax our. 

For solo work, wlna'c aca^oinmoda ticai and 
nuains are limit'd, and ior femini)](‘ drixers' 
not ))hysieally strong (aiough to xnih^L]'* with 
a bigg(‘r car. cillur tiie lliiae or the lour* 
\\di(‘(F^^ cy('h‘-car oli( rs a sal islaclorx’ mot oi'ing 
solution. 

ho lar asdhi^ (*oun(ry eoncevned. xvitii its 
])ca‘uliar manulaeturing and othi r problems, 
this srm]))e tx})e ol‘ exatv-car o *a rs the only, 
h'asibie (‘hanc<‘ of the Ilou* ear ilsell. No 
iTtachuie yt l on the nun“kc‘t. liox\(‘\'er. is as aoi>d 
as it might be mado. In add it ion t> sire’ig’-hen- 
ing tlu; chassis and making tin' xNhole more 
trust worthy nK*('hanieallv. 1 he successful lh> 
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signer will have to remove alh suggestion of 
freak and toy appearance from his car. 

■ On the 191U market there are about twenty 
different makes of eyele-ear. all orAvJiieli sbli for 
under £200. In addition there are almost as 
many more builders^ engaged - in tin' prelimi- 
hiaries of building a tycle-ear. On. the whole the 
public had bettei^stiek to those machines that 
have already havl same e:cp('rienee on the road 
in the hands of private u a rs, for even a com- 
plete car at £100 can be a costly affair if rcjiairs 
are everlastingly needed, and the machijie 
fails in its road i)erf(.>fmanee. , 

I find that £105 was the ehearx'st new 
cycle-car ii. May of 1010. diiis machine has 
an 8 h.p. 2-cylindcrcd air-cooled engine, and it 
is a mono-car, or, in other words, has sealing 
accommodation for the driver only. It has a 
kick-starter, fliree forward sjn-eds, v, l,i]c the 
traksmissiem is by chain and brlL .\gainst 
this the most ])opular tln'c e-w heeler i , a. 
maehiiK selling at £l 15. or witli \ ai’ious'reJine- 
meiits at £150-£1G0. 'I his has an 8 h.p. 2- 
cylindercd water-cooled engine, and siats 
two pcojde. 'J’here is a siiafl and chain trans- 
imission, whicli gives' two forwartl speeds. 
'I'in- machine is very fast and relialde. »- 

If users lose sight of tlic inaiii feature of the 
cyele*ctfr, wiich is low cost, and demand all 
sorts of ‘luxuries, such as clcctric-lighling, 
eiigme-staricrs, patent wheels, many special 
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littiiigs, costl^'^ upholstering 'and coachwork, 
they will lind that priees must inevitably go 
up. 'I’hc e)1;*le-ear can be an excellent sj)orting 
or blisiness ’machine, but frankly it c-annot 
try to compete in, luxury and (inish witli the 
big cars. 
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HOW THE S^'OCESSITL T.inilT C'Al! TEOrKl} CAME 
INTO HEING, AETEK .MANY EAll.CKES 

XoiVADAYS tlic lifrht oai’ seems a ])erreet.ly 

logical ereatioiK yet it has luul a eliequerc'd 

career, and it was not imlil tlie outbreak of 

■war that hardly won |)()])nlari{y was within 

reach. Lookini; backwards it i-^ ea^v to see 
* ’ • . 
where inistakcN were made : withmil ('xperi- 

ence designers blundered badly. Actually 

W'hat liappcned was that the t'arly ear builders, 

dealing, with materiids ratlur out of Iluir ken, 

had no dc'sirr to cut safrty marcuns too alose. 

and in ef)nsc(pieuee (iid^ tinar In-'t to insure 

against breakagi and a(ei'i;nl by builtimg their 

chassis alony very massisr lines. 

Heeause ol' this the motoiist was forced to 

• * 

drive round witli anvthinLT b^iwe.'it and 
g() ewts. a''(i)i'(ling to th' '■i/.e of cal' he 
I'ovned of uniteccs'-aiw’ni'di nal : and althouirh 

• ‘t 

tires were I'airly ‘easily, pcirol and oils , were 
comparatively cheap, so nobody grumbleo 
very ♦mueli— -noliody. that is, txc<'])t that 
curious ‘pursoiaige dt'scribing hims( If as “a 
man* of nash-rate ne .ins.” 
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As matters ^.'hanged, as running expenses 
eontinually iner(‘ased while irH^ehanieal tnisi- 
woi’t hiiH‘ss iirt])r(>ved, and motorists be;^an to 
he less^ afraid ?»f tludr ears, a (hatiand grew for 
different tyj)es ()i\ niaeJunes. Owners wlio, 
tor Some r(‘asoii-or otlua’.i did most of their 
(hiving idoru*,. h(‘gan lo as]l why •they should 
liavc' lo buy a four-seated (*aK 

"'Vow ha\ (‘u't ' ♦nls^\ ev(‘d% tlu' build(‘rs. 
g^ t. the eouehbuilders to put a^two- 
seat(‘d body on ‘(‘or you." 

t'or a while the owner ^\as sntislied ^vith tlu‘ 
eonf*{'Ssioy , unlil \\v Ix'gauMo liud that his 
rumii]ig costs \Nere reduced by V'‘ry little itjo^ 
anytiung at alb hmllicr (uierif^ lblio\\(‘d. 
Makers agrc(‘d that tlu^ ear t(' carry two ])co])l(‘ 
only la'cd not be* so strong as tlios^* dt^signed to 
earr\ l\»ui‘ pa'^sf ngers jind luggage. 
ingly I hc\ b< ga n to pa? t* au ay mat erial hci'c and 
llua-c \slicn\er tlie\ tt^ougld it (sadd s;»iVly 
l)c sj)ar(‘d. lialtiei' le-^^ ptjvorfiil engiia s \U'rc 
Utsiallcd. a iuo scaUd budv' \\a'> htt<-d. 

'"And linaaa" said tlj(' mamifactiiu r, ''y('U 
ha\ ;i splendid lighi ea» 1 

I !<‘ w as wi'ong in b(4 ii tiic* u‘y and in jirael ie(\ 
ycd it \\as years belbia tr^f^faet \tas geia rally 
admifj ‘d. \i last tlcNignrr^ uoln* up to tiie 
lad that, t)(‘youd u^mg a petrol engine, 
togetlic!' with gears and axles, the light eai’liad 
little m eomiruui with its bigge r • brother, 
h'rom the eiigineeaang iioint of \ it w it was a 
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(1irf<T{'nt problem nltogetlior. STiecessful li^ht 
ears eoulil not be inadt' jnst by entliiifT down 
(be heavier niaeliines. 'I'liev demanded special 
desijrn from becinnin^ to end. jnsi, as (In' bijj^iier 
ears tlieniselvcs had done ii^tlit' lirst plaet' : and 
wlu,'n Britisli ear ni inufaetnrers acknowledged 
this simple' fact the satisfactory .light ear came 
appreciably neater. Above all ot]i<'r ve-liieles 
the light ear is a tHritisl: eemstnielion. Other 
designers may folKnv, Inii tl,ie Hrilisherled the 
Avay. 

Th(' light ear is not to be- eonfuseii A\itli the 
cycle-ear. As a matter of fact there, ar<‘ more' 
oy loss satisf.-K'tory oKieial drhniiions nliieh 
the average motorist ik-acv lias ami neeer will 
trouble his head aliont. All lii Aeants to know 
is what sort of machine he can buy for the sum 
at his disposal, wind it will cost to I’un. what 
poAVer it has. and Av)i;it spi-ed it will attain? 
AijsAver thi'so <iuesl ioji.s and the a.verage man 
cares Aery little Aila thei liis car is in tin light 
car. the locomotive, or the traction ( ngine 
class ! 

So. bi’oadly, the light eai’ may he dehned as 
a tAvo-s< ;ited machiii''. somi tunes with a third 
seat added In the ,Toi'ni of a dickeV seal. 
Strictly S])eakino. tin' liaht eai' may k"\'e a 
four-seated body, hut •this type (»f \ehielc is 
important cnougli to demand separate treat- 
ment. Avhich is accorded it in the I'ollowing 
chapter. In the latest <,ii the [xisl -'r.ar light 
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cars tlicTo is avniecly upholstered seat, snugly 
iitted in l)etwe<‘n tlie main sents, making a sort 
of trefoil pattern, with all three seats protected 
from the weather. The ear has a small engine, 
generally watiT-eoeJcd, with either two or four 
cylinders, driving through an orthodox .simple 
type ol' '‘lutelrto a small gear-hox* aiid themei;, 
by shaft. t<Tthe baek-axle. whieli niav he worm 
or l)e\'< l driven as the fnakei'*j)r('rers. .vetually, 
tl''Te are one- (tr dwo noteworthy exeeptious 
to this general design. 

Jb 'onclly. nlso. prict^iiiav (l(fij)(' Iju^ 

If il he* P. I o-scatfd nuK'hiiu*, AvitJi an cnfiiiu* 
of vnundahoul 10 lop., and si'llini:; 

Avlu*r(* 1x1 u ( t il and it Tiiav. for all 

])in poses, hr adinitli'd into tin* h^ht c'ar ])rop(*r . 
(‘lass, 'riirsr prices aix* loo lii^di, of eoursi*; 
sooiK'r or later Uit'\' must Ix' retluetd-: hut 
labour ("isIs. raw malt rial ])riee^. the geiuTal 
di''loeation of the faetu!«ie>. and a se(»re of ortier 
factors all tend towaiaih forcing up the {)riees 
t/f eai's in lOl'.t. 

Curiously enougli our light (‘^^r which diilered 
inalei'ially iVoin what had eoiue to be praetie- 
ally standard practice, pro\ ed one of the 
biggest successes prior to.tlie war. and there is* 
e\e;y likelihood that the posl-''ar ears by’ the 
same iiiakir. iiupro\ eif in di lail but uuehanged 
in bi'oatl laim-iph-. will aeiiuxe e\(U ^greater 
])opularily. Tla re are disigners and* theorists, 
both professional and lay, prei)ared to prove 
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that by all tlie laws of mcohap'ics and mathe- 
matics the car in question should p^o^^e 
impracticable ; they will pointy out that the 
ideas incorporated ii\ tin* construction have 
been tried and found Avar.ting in a score of 
otlicr nislanecs : b,dt di'spit('' all this tlie ears 
iii question are ,standin<i u]) (xec'llently in 
service. Ex])erieneed driA crs yet aii tiny need 
in speed, power, and economy, wliile tlie verii’st 
novie-’ iinds tlie machine jiu‘-eminently trnst- 
wortliy on the road. 

A two-cyli’ulered water-cooh'd enyiiu' wasem- 
]iloy(.(i in tlu' latest chassis a fonr-c’: lindered 
is being nsid- housed well to the ’’ear 
()f the chassis, the ii'tial type of clutch uas 
. dispensed with, and the drive was through 
friction discs, and thence by shaft to the Ix'vel- 
. geared back-axle. 'Ibis construction did away 
with the ordinary type of year-box ; wlu'n tlu 
friction discs were md in enyayement the 
engine ran free : gear changes were made by 
moving the driven tlisc across the surface of 
the. disc, which also sc.ved as the ily-wluad, 
keyed directly to the engine, reversing bcang 
obtained by crossing the driven disc across the 
centre of the enyin ■ disc. '1 he extreme sim- 
plicity of the arr.'oigcment made the car'.'gy 
sweet to handle, and by sturdy construction 
and the use of the soundest materi.als tlu' (‘rrors 
of earlier builders Avho had tiic.cl a friction dri\c, 
and found it not satisfactory, were success- 
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fully avoided,. The improved ears of this 
make, Avhieh are elianj^ed slightly in detail 
and transmrssion lay-out, but which aj'e sub- 
stantially the same ears that gained so remark- 
able a po[)ularity, before the; Avar. Avill prove ' 
the nK)st forniidabh; riAa’s lo the more ysnal 
ty])e of \a-hieJe. 'I’lnw are noAv ?i\ip])lied AA'ith 
a four-sea»ted body, and ea*n e(>nfidently be 
recommended 5iit, ’alas,* ilu'^ price has gora; 
no to ! . * 

A somcAA hat'detailed s])eeilieation of one of 
the most ])o]»idar of .all the more (/rthodox light 
ears Aviil be of interest, and may si'i'A'e as a 
geyeral guide as to wh.al may be generall^v ^ 
exj)eeled. As to slight didereiicts in design 
and eonstruetion. in t!ie mat1i.r of bodA’ iinish 

• 

jnul a(*r(>inni(Hlai ion. tliusr am niatlurs Ix^st left 
to iUr iiulividnal of thr biiy.ca’. ])iit 

a word of warning w ill not \)v luisplacc-d. Firstly/ 
a li^iit c'ar is ju^t iliul a light car. It not 
designed as a racing inacdiint^, nor as a jiivcnilc^ 
coinnua’cial tniek. 'l\h) hea\y and (‘uinhi'ous 
a, l)ody ini[)os(‘s an •iinlair handica}) on tlu‘ 
incchanisin, and thongli tJic c*t)achhuildcr bc^ 
wise in his giaua'at i(>in tlic car owiua* cam (‘onu^ 
to dfsaslia* in Ihe inatt^a’, ol’ niTdiU‘ fnt l cost! 
m<‘ • •.laideal fracture, and ruinous tin. bills if lu 
hatiitually (.)a erioads* the maehiiu'. lie may * 
A)verload by carrying unnecessary wi'iglit. T ithcr 
in the sliapc of commercial goods or by 
decorating ruinung boards and dickey sVuts 
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Avith frit‘Il(^s aiul relations -the t^AVO not neces- 
sarily bein^ synonyinoAis in every ease. 

'■I’he (,'.ar refia’uecl to used to sell'. A’ery eoni- 
plet('ly equipped and ready for 'the road in 
cA'ery resjH'et. at Now it may be soim;- 

Avherw between t;!?,"). the price not beinjj; 

delinitely sc'ttied. 'i'liere is a foiar-eylimlered 
engine of 10 h.]n H .A. f. rating. Hey'ond seeing 
tliat the lubrieatijig oil is maintaiju'd at tlie 
proper, leA'el the oAvmr lias no cause to tinke'r 
with t]u> engine for some thousaiuis of miles 
of running, .'v Ilritish-bui'.t magneto pro\ ides 
fejr tlie ignition, and an eleetrie-lighting set 
, is^il^q histallcd. 

The ])ower is taken througli a disc clutch to 
a throe-speed gear-bo.\. and Ihenee by shaft to 
“ a Aveirm-driven baek-axle. For the juirpose. 
and with intelligent use. tiu' braking system 
Ls am})le to deal Avith e\ eJ'y e< inee ix able 
situation. Handsome steed wlu-els are litted, 
togetlier A\ith a spare avImcI and tire. 'J he 
body lias a Avide seat for tA\o ]H-(q)le, ea])able 
of seating three at a ])ine]i. and iJie space* to 
the rear is used for tlie pJOA'isiejii of anijde 
looker aeeommodation ; a diekey-seat can Iac 
fitted at the (juvit's option. Jlroad running 
boards and big (/omeel wings gi\'e liie ear a 
distinguislied apjjearanee, whii'h is accent uated 
by tlib buli-eoloured linisji of the eoaeliAAork, 
the jc;t black of the wings and si<le siiields, 
and the dark blue of the upholstery. 
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Taking the .maCtor by and Jnrgf, tliis type 
of niaeliinc as a light tvvo-seatev ran haixlly be 
l)( t1(^c(l. In detail one would dc‘sir(;a liuodarid 
screen giving 'fnller protection in bad weather, 
yet this i', more in the pro\ ine<- (<r the accessory 
manufael urer. Ksen the ear builder, ho.w (*vej', 
liionld remember I hat usei's n'av take an 
ni)j(b'*l ion an (‘\c( l](‘nl cliassis siinj)Iy hoc^ausc 
(ff a 1(‘;ikin^‘ IkxkI. rVI. thr prirc now b('ina; 
aiiai'^rd Tor C‘ai*s therr is jio la^asoi] wjiy 

tin* ({i’i\(‘r a]i(l ’passen^rer slionld j)ot ])u iriycai 
lilt' sainr luxurw on a. Muallcr sc'alc, oi' ('oiirsca 
as that 4 )i‘ovidod on 1h(i l)i<^^(‘r cars. 

In li^ht car biiyini^n particularly, tJic 
aaid I'cpiitation o(‘ tin* niak< r shofild t)C‘ c'on- 
,si<h‘!scd. d he pr(»!>](‘ni ol‘ (air (‘onstruction , 
is a i*as<‘ina t ina* oiua and it has at lract(‘d many, 
Idr lht‘ isnvai'ii to a su('('(‘s^^ul dt'sitrncr and 
maker is stupt ndous. Somt \'cry cxctHi nt 
machines ha\t‘, and \\)J1 he. built by c(mc(*i'ns 
(]Uite ]H‘\v b> moto]' nianufacturin*^. but one 
('annol adxisc the (»rdmary buyer as distinct 
Troju the skilled ami cxperiencc'd motorist 
capahde oi' I’orminif an indepcaident judynumt 
■to induJi^e in neu cars that arc. in tlic very 
nature* ot thin^j^s, in tin*, c;^.perimental stages.^ 
(‘I' Aer (h'sign, iiac'ked by i>ound woi*k in the 
sla>ps, soon gets to tho fi’ont and is I'ax'ourably 
sjioktm oi ))y t xpeals. In th(‘ meantinu* llu' 
ordinary buver will iiiui meelianieabsah alion 
in seha'ting a ear backed by the iianu^ of an 
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establisliod maker. Logically, of course, this 
advice cannot fail to he disheartening in the 
extreme to the original de signer. 

lIoAv can my macliinc ever become 
known ? ” he will exclaim.' “ when the; puldic 
arc advised not to give me a tVial ! " 

The question is apparently unanswerable, 
but in jiraetiee the building and* silling of 
motor-cars Innc' vtry litlie in common. 

During their war work some engineers had 
an excellent experience with engines for aero- 
planes. and it is not unreasonable tliat on tlieir 
return to ei^ilian work tliey should ‘'wish to 
jr.aiie use of their extended knowledge. One 
lias in mind'tliree ear', tliat liave what, in 1!)1 t. 
would be ealletl rex olutionary engines. The 
one. whieli also has a xeiw- clever eliassis 
design in general, has a ."oex lindered air-eoohal 
radi;d engine: the second has a ‘!-ey lindered 
air-t'ooled engine of much tin same t\pe; 
the third lias a it-ey lindered. air-cooled engine 
of the o])]i(>''ed ty])e. 'l lu rehas bi ( n no ojqior- 
tunity of gix ingiuiy ol' tltesc \ elueles a practical 
road test, but it may lie said at once, that in 
the sho])s tlie^ engines jiave given x'ery remark- 
able result^. aial, thei*!.' is no reason, so far as 
car Ik- fi>rese"n. ;vliy they slioidd not p:.^' e 
similarlv sueec'.sful in a’etnal s( r\ ice. 'Ihev 
should.be light, ei'onoinieal. powerCul, and 
long-lived! and tlieir eonstriiei ional sinijilieity 
is a strong point in their favour. 



. CHAPTER IV 

AN lNTF,in:STlN(i T11':yr.I.OI''AII',^T OI’ TIIK LIGHT 
GAH IS Tin: POPULAR. LIGHT, FOUR-.SLATLI) 
TO r RING CAR 

loLAS CGinc slowly l,o industries as ip jioople ; 
or, ])i'rl?jps, 1() he more aceurati', shadehy ideas 
eowie (piiekly, hut the transitiouary 
marking tiu' spaee hetween tlionj^ht and 
praelieal ap])lieat!on. can he almost infinitely, 
prolonged. '1 he averaffe car owner cannot he 
a(‘cuse(i of too yrreat a knowhdire of piaetical 
maiMifaet urinif consitierat ions. Ills unroi’t unate, 
hut true, as makers lm\i- cause to apjirectate. 
E\en an ehaiienlary experience of workshop 
j)ossil)ilil ies'and ei)nddions w ould. oiten (.'uough, 
cheek the ]mttin;» j’orwanl pf unreasonahlc 
demands. 

As an example : In reply to a leadinc: (]ues- 
tion a dissatislwd iiiolorEt said a month or so 
a<"' . “ I want a car like Hie ]\olls-Uoyee at 

the cost of llie I'Hrd.*' 

An altitude of tliis sort hel|)s iK)t>ody, 
fx'eause the motorist is .always dis*eontented, 
avul practical nun, al'soihed in the hard iacts 
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of n work-a-dny world, have jicithcr time nor 
money to Avaste on sueli moon-demandinpf 
pcd]-)le. - One thinks alon^ these lines when 
considering tlie ])robIem of the light-Aveight 
touring ear. Ever since tlie time wlien a, 
])i'tr(./l i’ngine Avas (ii-st geared up to road 
AA'lit'cls tlAere ha\ e h(‘en far-siglited ])eople Avho 
A isiialised tlu' day Avhen a ,po\A'erful and silent 
engine Avonld be installed in an exlremeh' light 
body e.onstruetion capable of ( arrying a number 
of jieople. 

Aboid .twenty-one years of unremitting toil 
and experiment Avas needed befoi’e tlirre was 
■ a^iy-sign of tlie dream coming true ! Tluai one 
or tAvo ears of tlie ty]K' >o generally demanded 
<had actually made tlieh' a])})earanee and . . . 
the AA'ar i.)Voke o\d ! 'I'lie truth is. however, that 
^progress sullered litth'. I’or the additional 
experience gaimd in the ])eriod ltd l-ltHlh 
was'of gr< at \ ahi'' to the '-ar bnildt rs. .Motorists 
have not yet had an op]>ortuinty oj‘a])]>reeiating 
this fact. 

In the pre\i(gi', eiiaj^or it was suggested 
that, for all praeti<al purports, the t\so-seated 
light ear could hi phu ed in the lu h.p. class. 
A\ith juice uho l;;iv*;ng -ui liiijxuiant bearing 
on tiie niatti r. Ih/i.adly it is a good dehnits^iu, 
in it'' i\a\'. lad \' In n tiiis class f,l' iiuhi ear is 
iiiolorists v;-r,| n r;ir whiuh 

Till her iiioi't iiuur K ui, Nil V Inur sriits 

ajitl a uariaur. It must bu I'airly clrar, 
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even to the veriefst iiovie(', that u tinie comes 
wlien Ji 10 h.|). eiiffine, no matU r how eflieient 
it Hiay ))e, overloaded. I’raelieal eo,iisici(Ta- 
tioii^ of stre'fiffth, power. sp(-ed, and eeonomy 
siijTg(“st that, with an enjfine of this power, 
the average two-seated body is all that, may 
b(' justly iiDiiosed. Ihd. 'die designer is fae(-d 
with thC' ])rol)lem of finding, still kee])ing 
within strict limits in regarc! to horse power 
cost, extra ])ow,er to eariv a larger body 
together with an arlditional load cif between 
2a0 and 100 lbs. !b- <-an inslal. of eonvse, a 
la h.p., engine, but if he does lie a.t oius' takes 
t he ear on I of t lie class aimed at . for in this ea^e 

t 

(k)IIi first rnul nnuiinir (‘osls pruxu too 

to l)(‘ n^alh’ satisi‘::otor\ lur llu' owner in 
of a lijrlil car w hieli nui^t aKo lx* roomy. 

f’orlunat ('ly iniprox rincni s in engine and 
C'liassis eonstrm t i(»n. iri-caicr skill on tin* ])art' 
of coaelilmildcT'^. and liu* ini[)ro\ rd fViiw 
ttiaU-rials now aA'aikddt* ha\(* tt[)rnrd \i]) jin 
inlt'rmediale ooursr dnrinL^ tiu' la^l ‘ rears. 
ddu‘ dinicnll pi’ohkau has hot n snUed, -imply 
by addinif a little to the trem ral elkK u ney 
ol‘ the \\h(.le eonstruet ion . Some naikers <les- 
('riht’ then' liirhl fom’-stVlv'di i<»nrini: <airs ol 
! I h.p.. and t»t Ina's '-t lek to the M f h .p. ra t iiiijf. 
'rii(* sliirlit e\l!a |>o\\#a’ destktped h\ the \ta‘y 
(dlieieni enj^iiies has not lits m honuid at an 
uijnormal fuel ev">t . and there is one \v*r\ enrious 
point Hi eonneetion ril!i this ( l-.ss of ear: 
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it is that tiie very fact of Jiavini? to he 

saved and room ])rovided Avithont saerilie(‘ of 
streiigth pave desipiu'rs no option i)ul lo byild 
most attraetive vehiel(\s. 'Hiey iiad to fniild 
cars of tlie greyluaind elass^if tlu‘ deserij^tion 
be p,ermissible. 

It mav be assnmcHt that, from the enpiiieca’- 
mg point ot view, tlu‘ di^velopiiu^nt of the 
pcjwcr plant and transmisrion gt'aring in tli(\st‘ 
liglit-weiglit tonring ears w^is a satislaetory 
job. Providing tJie name of a well-known 
maker be attaehed to lli (‘ai\ buyt rs lu'c'd 
experienee no foreboding in lla‘se ixspeids. 
^l^hcTC are other problems that buyers may 
Avell eonccTFi themseh rs about. Springing, 
lor example. On the susjM*nsion systian 
depends the ultimate eomlbrt <d' driver and 
passengers, and not unr(‘latid to it. also, art* 
•'matters of long ear-life, tirt* and fuel costs. 
Tlie •av erage motorist may tu' una!)!*' b> st t* anv 
eonneetiun between a ru led spiina and an 
inereas(xj tire bill, l()r t'xani[ae. but Ik* max' be 
xcry sure that one, and thal llie 

designer, at leasf. is \ery well a\oti'(‘ of it. 

d he yvv\ hgjiliu'ss of Uie etiassis itsidl' 
demanded a l(o\ b(>d\a* 'I he loxv bodw in its 
turn, meant suitalde springing, and the t\\o 
htted in witli the rnodcau lasP' m (ar aj)j)e;u‘- 
ance.* (. onstruetoi’s liad no oj){ion but to sliek 
at tile task of ex oUing a satisl’aetorx' .sus])en“ 
sion until t}i(*v wi ia* sueeesslul. A b'W’ wars 
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i\go (*();idibuil(](*rs would liavc prodaifned tlic; 
impossibility of ])r()(ludn{y a four-srai(‘(l body 
witliyi the spac(‘ liiuils allow (*(1. '1 lie (*omt)in(;d 

])r(‘ssi\rc‘ of vai mauufacturer and motorist has 
for('(‘d liis baud iu this n‘sp(‘(‘t. Now lu* knows 
that car bodies not follow lh(t eonstruc- 

iioTial id(ais o(‘ nudiacwal castles : that weif^lit 
do(‘S not n<‘C(\ssarily naan sti'(‘n;^4h in e\(‘ry 
case. : tliat badly d^-siirncd surla(‘(‘s frivc 
iiu‘i(‘as(‘d wind ]'csist aiicc. and this, in its turn, 
slower spend and greater fne] c(msnniption : 
that the space iak(‘n up by a irrae( ful outer 
bnlae indbe eai' l)ody may fa* made use of 
in'>id(‘. and. so on. In dire<'t eonsi rpn ik'C. 
tlie motorist n(»w has his li^ht lour at (‘d (air 
which is rr*on( nnieal on I ire^ and pel rol, LU’aerfid 
in appearani'c, trustworthy (‘Uonnh in IIh* 
meehanieal sensr foi’ t « ns of thonsaiids of 
mile^ of I'unnine. and « a'^dy maintained. 

At pl’e'^Ml^ tin re is a d!‘^ad'v antaae attai'b 'd 
to this da S'- of ear. !t^ iu's! < o'^l is loo liiLfh. 
In this it IS not pccniiar. ![» inM "' ‘sord o!* 
the h adiiiL^ b nadish ma) « ! ^ had pa < nlneed \ < rv 
exeilicnt ears oi' tlm t\pe. 1!.; writ r dvo' e 
one for jnsl o\rr i.ooo imieN of \er\’ ai^c-and- 
take loads, and in that p:ai'»‘i thou ^^as \ erv 
little fault tola found w 1 1 h t he ea r's br) aix n nur 
on the road, d he pri(.»s etanpht^ K' et]inp]>«-d. 
Was i'aio, and at Iht mak« i eoido’ Idel/dly 

Jia\'e sold llin m-udiiin- without dilleuli\ m 
thousands. Ih rluips. if tpn stums ol' raw' 
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ni,i(<'iuils lUl.l liil'Oiii- f.nf Iw s.il I'l^u'lonly 
settled in the iK'ar riitiire. an allenipl will Ik: 
iHade to reduce the piT'seiii ])rie('. 

very popular lioht tourine' c'ar hulll by 
anotlier maker avus of tlu^. spoiiinji ” lypca 
Speed coupled Avitli a Ioav fuel eousum])lion, 
together Avith a' general all-roiiad eeouoiuy, 
Avere the outstanding elaiins for .i.he Acliiele, 
AA'hieh A'(Ty quiekh’ beea<ne most ])o])ular Avitli 
OAA’ners. I’nfortunately 'tli.e stlliug price of 
nearly A\as far too high in pre-war days, 

but curiously enouglu a'though I he price is 
noAV greater still, it has not iner- a'.ed. so inueh 
,as some other eai’s, and t hen fore, in eompai’ison. 
it is not noAV so e\pensi\ c. 'I'ln ear has a 
guaranteeci sjieed of (iO miU's per hour. A\ith a 
fuel eonsuni])! ion of aiiout .'io inih s per gallon. 
The aA'erage owner oi' a light touniig ear does 
nr)t, hoAvcA’cr. Avant spocd .al all costs; he 
prefers economy, and is (jinte eonient lo do 
‘Kt-la miles ]'a r lioiu' on tlieh\'l. I’.eeause 
tiie higli-sjaed engines gem rally used in these 
light touring ears are \ m \' am 11 balanced. 
tJicrc is no objrctioii to llirir iit>ni,L'' most oT tlnr 
work in Irallic ;unl on liilK on I li< It )\n t i’ spr* ds. 

(vuiLc n nniubcr <*itt t-rjirisinu: i!i;iiiur;i‘(‘i iircrs 
wc']‘c {(iviriL^ sm-jons (Mtnsidi ration lt» this 
tonriji<r cur nnIkii the wni hrtikc out. dih'ir 
inii'cliines }niV(\ on tho stood up xcry 

w<dl in foul* yciirs of* slronuons work oxt r j)oor 
roads, witli iilLk: (-hanwo Tor oxrriiiiil anti 
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repair, and in the ’hands of poor drivers. The 
post-war vehicles arc improved in detail, the 
coachbuilders have used every available ineh' 
of space, and, although the machines are really 
not intended to accymnrodate four heavy people 
and luggage in o-ornfort on long journeys, they 
most certainly arc capable ^of carrying four 
ordinary passengers witli light uiggagc- -though 
some little ingenuity, is lieeded in arranging 
for its stowage witlumt inconvenience.^ 

Much m\ist, of course, be sacriiiced to light- 
ness. It is debatable, for instance, whether 
it is wyrth while fftting an (aigine’-starter, 
especially of the ek‘<'trie type which, with its. 
motor and balterif's, weiglis som^ good few 
pounds, A little further ])ost-war experience 
will settle the question more delinitely, and 
until then it m.ay be said that at some little 
cost in cxtni fuel and speed, and on the purchase 
price, a starter can be lotted, ( speiially when a 
dynamo-driven eleetrie-ligiiling set is already 
installed. I'ailing this, some form of spring- 
drivi'ii (rngine-starting ^ipplianee will probably 
lind favour, .\etually these- Very ellieient, 
high-specii engines are easily starte:d by hand, 
withe)ut great physical <?jfe)rt. 

An inbresting situation iui!? arisen heeausc 
two big mote)!’ manufai’lurer;?, one I re iich, the 
other Italian, ])re)mise to invuele this hjjht 
touring car market with very eompletely 
cquij)ped cars w’hich are to sell at about £300. 

a 
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Of course the tax, which is based on the cost 
of the car in the country of origin, plus insur- 
ance and freight, will at least level this up ; 
but one wonders whether any British concern 
is prepared to build here at the same low cost. 
Both of these Continental makers have huge 
works orgaitisati^m^ and, if they turn to the ' 
task seriously, ^hey will undoubtedly put out 
very promising^ cars. .* 

Summing up the liglft-weight touring car 
it may be taken for granted that it is mechanic- 
ally satisfactory in every way, or, at least, is 
as much so as its bigger sisters. Its accessories 
are equally satisfactory ; it gives equal pro- 
tection from the weather ; it is not so very 
much cheaper to buy, but is, unless of the 
“ sporting ” type, very much more economical 
in upkeep. Against tliis it cannot give tlie 
same convenience and comfort for long cross- 
country touring, and, a very important point, 
it must not be overloaded or overworked. 
Because though a 10 cwt. four-speed 10 h.p. car 
will, at a pinch, carry .six heavy people up a 
hill, it by no fueans folloAvs that the springing 
and the transmission are any better for the 
performance — ratl^cr,* the reverse, in fact. 
Potential owners i>hould consider very carefully 
what work they are proposing to inlliet on the 
eat. Should it be decided that the task is 
reasonably within the powers of the vehicle, 
tlie question of comfort obtrudes itself. The 
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best way to settle this problem is to arrange 
for an extended cross-country journey in the 
car under consideration. Opinions can be 
arrived at afterwards. 

A light, enclosed body on chassis of this 
class will serve " doctors and business men 
exceedingly well. For shopping and for social 
work similar machines arc particularly attrac- 
tive to ladies. Yet One must* be continually 
on the look out to. prevent overloading. • One 
of the most fascinating cars of the type to come 
to the writer's noljce had a corgpletely 
enclosed • body like a big limousine, with 
windows practically all round. Only one door 
was provided, but three scats w’ele built-iu, 
each of the swivelling, adjustable type. These 
were practically set on the level of the floor, 
and exceptional luxury was given by the very 
deep upholstery, which also raised the pas- 
senger high enough for comfort. The scats'of 
themselves took up very little room, and the 
car is always in great request. A body of this 
type may, however, easily add £50 to £100 to 
the lirst cost of tlie car. 

A Avord about the running costs of this class 
of vehicle may be of interest. In tlie past 
there has generally been a tendency, in print, 
to understate running •costs. It is a mistake. 
During four years of war, during which tire car 
referred to above was constantly in* use, the 
aetual cost- -which covered everything : diifer- 
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ence between buying and selling, insurance, 
repairs, petrol and oil at all sorts of prices, 
durious expenses unlikely to be experienced in 
ordinary times, interest on outlay, and, in fact, 
every possible cost— came out at ild. per 
mile. The owner was a careful man and kept 
very complete fi^giires. The selling figure was, 
of course, very high during the Car shortage 
of 1919. 

«■ 

High as the figure may seem it should be 
remembered that, for the most part, the full 
complement of passengers was carried, and 
that petrol and oil costs were higher than they 
are likely to be in the future. For three people 
the cost compares very nearly witli that of 
railway travelling and other means of trans- 
portation, leaving comfort and convenience out 
of the question altogether. 



CHAPTER V 


THE POPULAR FtVE-SEATEDj' TOURING CAR 
ATTRACTS BOTH MOTORISTS AND CAR 
MANUFACTURERS • , 

t * 

Probably the most popular car in Great 
Rritain, and on the Continent also, in pre-war 
days, was the mcdiura-iycight touring .vehicle. 
It afforded accommodation for five people 
and a quantity of luggage ; its engine was of 
any power between 15 h.p. and 25 h.p. ; it 
was a substantial and solid machine, weighing 
between 15 cwts. and 25 cwts., and its selling 
price varied between £350 and £500. On the 
road its top speed, fully loaded, reached fifty 
or even fifty-five miles per hour, and the pettol 
consumption could be so good as twenty-five 
to twenty-seven miles per gallon, and down to 
twelve to fifteen miles jKt gallon. The average 
owiuir called the former mileage figure luck, 
and consoled himself witl^ the thought that the 
abstemious car had no pol\'W op hills, while he 
spoke of the lower mileage as»jolly bad driving, 
making a mental note’to be thankful that he 
himself was not as others. 

ilow many makers produced cars of tliis 
type ? About 75 per cent, of them all. Some 
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specialised in the car, while others merely 
included it in their range. Additional com- 
plication was introduced by the fact that the 
same type of car was also very popular in 
America, and U.S.A. makers were rapidly gaining 
a foothold here by offering vehicles which were 
very much mo»e completely equipped, and of 
rather greater horse power, at the same, or even 
at a lower price than our own makers asked ; or, 
alternately, offering similar machines, which 
were hardly so comfortable, however, at a 
strikingly lower cost. 

Despite the advances made in the* building 
- of other cars it must be admitted that ^ this 
medium-weight touring macliine has lost little, 
if any, of its popularity. It is an excellent 
general purpose car — a serviceable, bluff sort of 
car, capable of being maintained in good order 
without the help of a paid cliauffeur. The 
oUner may drive himself at a not ruinous cost ; 
or he may load up witli liis friends or his family 
and indulge in a 200-milc trip at very little 
greater cost per mile tlian when the car carries 
the driver only. It is the doctor’s ear, the 
, professional man’s car, the ladies’ car, the 
touring car ; in faet, it is a dozen cars rolled 
into one, providing its owner be of not too 
exacting a temperament. 

And it has had disadvantages in the past. 
Fpr cxanaple, it was not light enough. Now 
lightness is not to be achieved simply by 
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cutting down weight wherever a part seems 
unnecessarily cumbrous : it is more a matter 
of sound design and the use of fine material’s.’ 
The 1914 medium-weight touring car could, 
with the materials tJicn available, have been 
cut down on ah average frym 3 to 5 cwls. 
witliout approaching or en/\>oacIiing on the 
safety niar|Tin wliicli.cvery designer who knows 
his business now insists om 

One gets nothing in this world for notliing ; 
the only thing one may get a lot of for very 
little seems to be troiible ! But it, will be 
obvious*that the cost of carrying 3 evds. of 
dead material along, at all speeds between one 
mile per lioiir and lifty, is not inconsiderable. 
It would take a horse all Jiis time to do the 
work, while the combined ])hysical efforts of tAvo 
mem could not do it : yet the owner of an 
average touring car in ]!>] 4 had to .pay for 
its being done witliouft any option. • 
There are two grcuit reasons why the weight 
must be and is being, fortunately, reduced. 
One is that it is stupidly unnecessary, and the 
otlier is that the manufacturer has to buy the 
material and pass it on to the car buyer at a 
commercial prolit. During ^the Avar much 
progress has been matlc iy metallurgy and 
manufacturing proceases, and so soon as full 
delivery of raAv materials is available,, it Avill 
be found that additional lightness can be giyen 
without sacrifice of strength. Incidentally, 
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there will be some saving in cost, and if this 
can be passed on to the car buyer, so much the 
' better* 

The most popular pre-war car of this type 
was made in Coventry. Rmady for the road, 
with a fivc-seatc?d body, it sold for £350. It 
w'as the Rover 'i‘ twelve,” which, slightly im- 
proved in detail and with an cleetric-cngine- 
starting and lighting set, sells in 1919 for 
£700.. In 1914 the maker intended, so it was 
rumoured, to equip the machine with an 
electric-lighting and cnghie-staiting set with- 
out increasing the selling price to the’ public. 
•The car had a four-cylindcred engine ; . an 
essentially simple clutch took the power to a 
three-speed gear-box, and thence the drive was 
by propeller shaft to a worm-driven axle. 
Ihere was nothing complicated about the 
engine or transmission. It was a good, simple 
job from beginning to end, and buyers appre- 
ciated its strength and simplicity. With a 
lighter body and some saving in weight on the 
chassis— it could be done'- by the use of stronger 
and lighter, though possibly more expensive, 
materials — the ear could hardly be bettered 
in its 1914 class. » 

A round score ef other makers have been 

r 

building cars quite as go(*d mechanically which, 
however, failed to suit the public taste so 
exa.ctly. Ihe taste of the car- buying ])ublic 
has quite a lot to do with the success or other- 
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wise of a car. Advertising may sell a few 
vehicles that differ from general practice, but 
advertising on a stupendous scale woidd be 
needed to sell an odd -looking car in thousands — 
the question of “ oddness,” be it noted in pass- 
. ing, being very' largely a question of what 
people arc acoustomed to. • 

The poiilt is well .made by considering the 
cases of two cars. One is .a fight car, which 
has the engine located to the back of the 
chassis and a sort of bonnet — a dummy, in 
fact, but a concession to public tas1;e, used, 
more thftn anything else, to give leg room to 
the driver. Although the general lay-out 
differed widely from the orthodox fhc builders 
very wisely decided that in outer appearance 
the ear should not be unusual. In consequence 
great popularity followed. The second car 
is an expensive machine which, for sheer 
engineering ingenuity and sound design and 
construction, would take a lot of beating. 
On this second car the engine, springing, 
st(!ering, and a dozen ’other features, are out 
of the ordinary ; they arc outstandingly good, 
as has been proved on the road as well as in 
the lecture-room and the* workshop ; but the 
general public did not show a<py great fondness 
for the car, although the full output of the 
works was always sold to discerning buyers. 
After a light of some years, how'cver, t^ie 
maker found it easier to make concessions to 
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the popular idea by making the cars, to out- 
ward seeming, eonform more to the ordinary. 
' Pioneer work and educating tlic pulilic is a 
painstaking and costly business '.\licn motor- 
cars are concerned. This ki passing. 

No doubt thpsc other makers nJio were 
successful in a business sense, but wliose cars 
Avere not “ the rage,” will also lighten their 
products for 1919 ^nd reduce the price so soon 
as possible. The shape of a radiator, the 
sweep of a Aving, the colour finish of any of 
these c^rs may sweep them on to a wave of 
popularity. ]S'o designer ever knoAvs.' He can 
only hope and pray. 

In this ^mcdium-AA’cight class of car Avere 
many comparati\’ely expensive machines. One, 
rated as a 12-10 h.p., has proA^cd extraordin- 
arily successful. Ilefore the AA’ar and in 1914- 
1915 it. sold complete at £48.5. Experience in 
thO building of A'cry successful aircraft irngincs 
will probably induce this maker, as avcU as 
others, to improAC the cars by fitting six- 
cylindercd engines in place of the four-cylin- 
dered units. The poAver Avill remain practic- 
ally unaltered, but some additional SAvetTness 
in running may Uc expect<‘d. A third very 
successful ear aa;os the C'rossley, Avhich Avas 
adopted by the Royal Air Force*. 4 his vehicle 
AA*as on the expensive side even in 1914, but, 
ot course, it AAas distinctly superior, tending 
rather to the “ luxury ” class. Preparations 
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are now in hand to manufacture Crossley 
cars on a big scale, but the chassis price, alas, 
is £850 with electric-lighting set and tngihe- 
starterJ The ll.A.F. made rather a point of 
fitting twin pnffnmatic tires to the rear 
wheels of these ‘cars, especially those pressed 
into service as light tenders./ If *a car of this 
class calls Tor twin rj^ar tires there is something 
radically wrong with the ^Icsign, unless it is 
being used for exceptionally strenuous scirvice. 
It is not necessary Avith the Crossley 25-30 
h.p. chassis. The triith of the matter is that 
many cft.rs are undertired, the makers foolishly 
trying to save a sovereign on first cost by 
fitting too small tires ; in addition to increas- 
ing tire costs this procedure decreases the 
comfort of the passengers and shortens the 
life of the ear. 

There is no startling dil'fercnce of. opinion 
between designers of the transmissions in these 
medium-weight ears. For the most part 
they are on quite orthodox lines, but here and 
there the individual designers work in features 
which add materially to constructional value. 
A four-speed gi>ar-box js more expensive to 
build than a three : and, M" H be properly used — ' 
which it verv rarely is ! •- it is worth the 
additional cost. On the other hand, the engines 
lifted have quite a respectable rcscryc of. power, 
and. so far as the average driver is concerqcd, 
the three-speed gear-box is amply sufficient 
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for all purposes ; there is some slight saving 
in weight, and there ought also to be in cost, 

when the smaller box be fitted. 

A bevel-driven back-axle can be noisy if it 
be ill used, and when mOro or less worn. 
Careful use, ho>vcver, can ensure a sweet, . 
quiet-running aS;le for a great many thousands 
of miles. In practice, a worm-driven axle is 
quieter and, before weaV takes place, more 
efficient. The efficiency, however, falls off 
far more rapidly with the worm as wear takes 
place than with the bevel drive. Here again 
there is, so far as the better known types of 
car go, little between one and the other. The 
extra power of the engine dictates that an 
electric-lighting and engine-starting set be a 
standard fitting. 

For the owner-driver it is not unreasonable 
to ask that the accessory range be very com- 
plete indeed. I'here should, for example, be 
permanent jacks fitted so that the car can be 
jacked up in the minimuni of time and trouble. 
The wheels themselves should be of the quick 
detachable type. There should be a tire- 
pump driven by the engine. A very useful 
fitting would be an ' engine primer of some 
kind, for, althougl^ an ample-sized battery for 
engine-starting purposes should in all cases be 
installed, there is no sense in carrying too big 
a battery, Xor is there very much sense in 
exhausting it by turning a stiff engine on a 
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cold winter morning when, by fitting a cheap 
and simple primer, the load on the starter can 
be reduced by 50 per cent. 

The touring' car should have a double screen 
and a nicely fitting hood. When hood and 
screen are set there should bo no crevices and 
slits whence rain and wind can beat through. 
Except on one American car the writer has 
never yet come across any’ oar' complying with 
this condition ; but the fact that one car did, 
proves that it is not impossible. The engine 
power and tlio wheel base both being ample, 
the coadibuikh-r should ]novide ample leg room 
for ^everybody, and there ought to be little 
difficulty in arranging also for ahiplc locker 
space for tools and luggage. 

It follows that the remarks about the hood 
should be aniplilied to the extent that when 
the side curtains are litte<l eompletc protection, 
even from heavy ami continuous rain, should 
be given. These curt. tins "iatuhl open and close 
ith the doors. An iniprovi inent in appearance 
would follow if the heod. when folded, fitted 
into the eoaehwork of the rear seats, as in the 
case of the Austin ear for 1019; and it is 
important, in any ease, Vliut it should be so 
designed that one j)erst)n can easily hoist it 
into position in a heavy wind. ITesumably 
the majority of the “ one- man-hoods ’’ are *so 
called because at least two people are needed 
to get them into position ? 



CHAPTER VI 


THE SPORTING TYPE OF BJG CAR IS*EXPENSIVE 
TO BUY AND MAY Bf: COSTLY TO RUN 

In a previous chapter it was ])ointed out that 
there is some little difficulty in drawinj; a clear 
hard line between the’ diTI'erent classes of cars. 
The manufacturer whose own natural inclina- 
tion runs tcfwards sportin<; matters is in danger, 
unless his commercial sense conu'S to his n-scue, 
of supposing that his own inclination, supported 
naturally by the somewhat similar inclinations 
of his personal friends, of thinking that the 
avjeragc car buyer is also a sporting character 
in need of a sporting ear. 

Such a maker would rejoice in si-eing his 
machines lapping the Jlrooklands track with 
just a few seconds on record in liand. Incident- 
ally, the feat might have a favourable effect on 
sales. Rut againsj iX must bt placed the fact 
that the average^ car owner does not want a 
record-breaking ^iiachine : he has rather set 
ideas of what his car must be capable of doing. 
The rnan^ffacturer who best understands this 
p’ublic desire, and backs it ujj by sound organisa- 
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tion in the factory,* coupled with cleverly con- 
sistent advertising outside, is more nearly 
calculated to’ iind great commercial sikccss; 
Possibly this ‘sounds rather obvious. The 
truth is that it is not so obvious as it sounds. 
One recalls a conversation with a clever «ar 
‘d<.;signer who remarked : I’H c'hange that 

silencer of ours. The k'nuts who buy our cars 
want to liear tlie exliaust Boorfting. It seems 
to add live miles an fiour to the speed in their 
opinion.' 

'i'lu* ear in qm-stion sold for over £050 in 
19] 4. and although there was certainly a small 
market for a thunderous, booming sort of 
machine, one would have thought tiuit greater 
sales could have been had by combining the 
absolute silt-net , jiower, and luxury of the car, 
and appealing to the better class of quite private 
buyer who dislikes o>tentatiun. 'ihe fact re- 
mains. however, that whether the market be 
small or not. it exists, and some manufacturers 
like to eater for it. 

Let us consider, then, the costly speed car 
capable of taking a lull load ttf passengers and 
achie\ing a speed, with full road equipment, 
of uji to se\enty-li\e to (\gbty miles per hour 
... if dri\ ers there are with, lu rve enough to 
make the speeil. and prepared *also for the legal 
conse(iuenees. He it noted, however,^ that 
although a great many of the ultra .S{)orting 
type owners talk of speeds like these, it is 
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debatable if one in twenty actually under- 
stands what they mean. 

In' the first place the chassis Vith tires will 
cost somewhere between £600 ‘and £1,000. It 
will have cither a four- or a six-cylindercd engine 
which, because, of the extended aero engine 
experience ' of ' the manufacturers during the 
war, will differ from pre-war praotiee in tliat 
valves of the Overhead type w'ill be fitted. 

There are undoubted advantages following 
their use, but until quite recently there were 
perfectly sound reasons why poppet-valves 
were preferred as a general thing, ^he diffi- 
culties have now been overconje and, in con- 
sequence, ''high-speed overhead engines will 
be even more efficient than before. 

It is not to be assumctl that these costly 
and high-powered machines are necessarily 
expensive in regard to fuel. I'he writer ban- 
died a car of 25 h.p. K.A.C. rating — the actual 
b.h.p. being very considerably more -over 
about 1,000 miles of give-and-take roads in 
1914, and was very agreeably surprised to find 
that the average petrol consum])tion worked 
out at twenty-four miles to the gallon. 'I'his 
despite the fact that the car carried a fairly 
heavy body, with three passengers and luggage, 
and, at Brooklands later, lapped at over 
eighty-five miles per hour. 

, A big clutch of the type most favoured by 
the makers— probably a multiple-disc— will 
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take the power frdm engine to the four-speed 
gear-box, and thince the drive will be by 
propeller shafi to a bevel- or spiral-bcvel-driveil 
back-axle. In 'other types of cars designers 
favour worm-driven axles, but for the fast, 
powerful machine the tendency is in favour 
of the bevel. . 

There is,*in practiqe, little between the two. 
Not so very long ago the bevel gear was rather 
more noisy, but manufacturing improvements 
and the use of better materials have overcome 
this weakness. Agairjst this is the fact that 
the woriw-driven axle is, until wear takes place, 
rather more efficient, but the degree of wear 
necessary considerably to reduce thb efficiency 
of the drive is small. The spiral bevel is the 
latest development. 

A combination of unfortunate circumstances 
can speedily bring about wear, and then the 
falling off is rapid - far more rapid than is the 
case when a bevel-driven axle begins to wear. 
Nor is it so easy to arrange for any wear to be 
taken up with the worm as with the bevel 
drive without dismantling the whole axle. 

The choice is a matter of personal preference. 
It may be assumed that no. responsible maker 
would select cither for his nvK^iines unless he 
were perfectly and cornpletety satisfied that, 
all things considered, there was some, good 
purpose to be served. One may discuss the 
matter theoretically for hours, balancing one 
4 
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fact against another, and in Uie eml, to 

the eonehision that i>n thetruad^ there is little 
• in it,^ The wri^ r driven many ('ars uf both 
types nauiy tleaisaiuN of imh s^without liaving 
tiie sligliti'st Iroulile with a*singlr a\l(\ b< veh or 
\\<3rm : and as ynwvw < Ilieit lu’V. and sileiu^c 
there is nol^ad ^^(a'd to he snnl.ijf Oiost. 

Providing tlie l)!'ake'> he ol ainph." si/r (here 
is little ohjeetuai t > tia^ir both iMing hu-ited 
oil the rear %v]u“rl druni^. ^^hu*h allows 

of ample l^raking t licc't .aid a* ro(>ling 

area — tiie ('(x^Iing* ^U»'iijd h(‘ a^'^i^tfd hy has 
cast on the (aihr e/isuig uinl hifiliiy for 
adjustment must he* tiie ckcidmg Ini tory, 

It is ])OssihIe, of eour-'^r. .s( jjnr \\ hat 

unlikely, that oiu* a('i'i(iv lit rnay j)nl out <4 
action hx^tli biakes wla n tli< y arc l^euti'd 
togctlu-r on the rear \shccl>. ha>iLi< r eould he 
avoid(‘-fl liy jiroviding a tliird ciuirg' m y brake 
t<J tlie rear of tlie gi*ar-I)o\. J'Ik* latter uoiild 
be an ideal sy.stc‘;n. hut in(»>t inalo rs po fer to 
have tlie side brake oj^erate on wlieel tlrums 
and tlie foot lirake ojx rati* on a drum located 
bet^v^/eIl gcardiox anil haek-a \le. 

In jjractica the selit iuf' Aojk^ urll, altlamgh 
when tlie ear is roimM\' handled tin' foot brak(a 
brought iijto ( o^*islaii{ aii'i utiint( llig< nt use, 
can impost- undue strains i>n the transmission - 
strain,s tlial cpiiekly rt suit in wi-ar, noise, and a 
frilling off in eilieieney. 

l-'oi a ear of l].^■ t'^pc undu' tiiseussion semi- 
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elliptic springs haw, perhaps, more advantages 
than others. ^ They are not so luxurious as the 
cantilever springs, btit, on the other hanfi, the 
S])eetly ear must have little tendency to roll 
or it would be art extremely uncomfortable 
machine to ride in, apart fronf any tendency it 
would hav«; not to hold tin; runef. Carefully 
designed semi-ellijitie sprhigs.^ whieh should 
be almost l!at wiien tj’< car is normally loaded, 
are not given to rolling nor to the setting up of 
j)eriodieity at given sjieeds ; and. beeause the 
sjx'cfi loN'er is inA so^solieifous of Jiis fonifort 
ns (A lu r*tiiut orist presumahly. tiie very slight 
lowering of tiie luxury standard is not noticed 
by him. 

J-'Jeetrie lighting is essential. In fact, one 
may take it as essential on every ])ost-war 
<‘ar. IViun the lightest of tuo-s<aters to the si.x- 
seated limousine : but it is doubtful if a 
meehanieal starter is meessary. Its addl-d 
wi ighf in a ear of the kind is not inconsideral)le. 
and although the enable may lx* a “ iiefty '' 
sjieeimen, it follows that its owner will also be 
“hefty" in liis turn; and. nmre, that it will 
be Ids busiia'ss always to liave the ear in tlie 
pink of I'ondition and “ lulu-.y otherwise the 
desired speed wimld not l)e a\Ydal)le. Heeause 
of this, the engine should start tpiite easily In- 
hand. A hand-operati il magneto whieh would, 
live times out of six. start up tlu* engine wlioji 
it is warm sliouKi bi' lit ted. 



52 SPORTING TYPE OF BIG CAR 

Detachable wheels are inliispensable. They 
could be improved by fitu;ng discs, and by 
havirig the rims of the contractile variety. In 
the design of the body room should be found 
for two spare wheels in the rear of the car ; 
failing this the 'wheels should be mounted on 
a spindle and locked in position on a coarse- 
threaded hand-screw. The runnirlg board is 
an unsuitable position fo‘^ the housing of spare 
wheels on a sporting type car. 

A single screen should be fitted, and the 
hood should, when not jn use, be housed in a 
compartment specially built for it which con- 
forms to the general shape of the body. Sp.ocial 
attention should be given to the disposition of 
the tool-kit. As a rule, makers have in the 
past bought a cheap German set, enclosed in 
an imitation leather case, and have thrown it, 
together with an undersized and totally in- 
adequate jack, into the boot of the car, which 
they then proceeded to describe, erroneously, 
as “ fully equipped and ready for the road.” 

A little thought and a small extra cost will 
dispose of an excellent tool set cither in pockets 
on the inside of the doors or in drawers housed 
on or under the running boards. In either case 
the tools come easily to hand, arc easily re- 
placed, stand up to their work, and earn the 
car bpilder more solid gratitude than is gener- 
ally believed. 

The sporting car is not, in its nature, a 
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‘‘ gadget ” machinl. It is a simple mechanism 
in which spepd, ejjticiency, and power are the 
main considerations. Owners, therefore, must 
look for neither very elaborate finish, equip- 
ment, nor low' selling costs. 

The freak sporting car is J^es^t avoided. The 
average maker- can give all the speed and power 
needed by a little alteration o,f valve-gear on 
the engine and gear ratios in the gear-box and 
the back-axle of his standard touring machines, 
and there is the satisfaction of knowing that, 
in case of need, rcplaoement of parts is- neither 
aruinou^ nor a Icngtliy job, although, of course, 
it v'ould be foolish to overlook ^the often- 
repeated warning that speed must be paid for — 
occasionally in the police eourt, always in petrol, 
oil, tires, and general wear and tear. 



CHAPTER VII 


THE LUXURIOUS CAR IN \VHICH COST IS NOT THE 
FIRST .CONSIDERATION 

From the sporting type of oar one comes to 
the bigger, more luxiirious, touring aiul town 
vehicle. Here the buyer gets a eoiiftbination 
of speed, power, and luxury ; and. naturally, 
pays for it. He docs not pay exorbitantly, 
be it noted, but he certainly does pay the 
difference between third- and lirst-elass travel- 
ing. Whether the extra cost is wortli while 
or not is a matter for individual setth.mcnt. 

*In any ease tliere are thousands of people 
willing to buy luxurious cars regardless of iirst 
cost ; there are some few who are uni-oneerned 
about running cost, tliougli, in ])raetiec, the 
rule is that tiie fiwner of a £1.000 niacJiine is 
more careful of liis running costs than the 
owTicr of a little* twf>-seater. Probably the 
carefulness Ihat^^ias put it in tlie power of 
the former individual tf» j)ay sf> rnu(;h for a car 
in the. first pla(!e has somethijig to do with it. 

. In England are a very few manufacturers 
whose products have set a standard of quality 

S4 • 
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to the world. Ev^n in America there is a big 
market for the purely luxurious car, and some 
chassis of U.S.A. /origin cost even more 'than 
the most cosUly ^"Inglish-built cllr. But in 
the face of this, 'however, the best of the 
English cars bring a higlier prvc“c in the States 
than the b(;st products of the natile factories. 

At first ^iiglit it would seem that the big, 
costly ear must of necessity exVeed in upkeep 
cost a eln-aper machine. Further considera- 
tioTi will show tliat the smeeother running of the 
engine, the better bahuiee of the ear generally, 
the ampie engine power, thi; absi-nce of vibra- 
tion, find a score <tf other important factors, 
all tend to reduce upkeej) cost. *Tlic extra 
.5 ewts. mean, logically, bigger and costlier 
tires in the lirst place, but on the credit side 
must be })laced leuigt-r tire life', greater comfort 
in riding, greater eushioning of tlu; chassis 
generally, and a consefiueut reduction in wear 
and tear, more freedom from lire troubles, and, 
because of all these things. ;i smaller repair 
bill generally. 

'IIk' s.amc reasoning may be applied in a 
dozen different directions with equal accuracy, 
and the fact is tlial there, are at present in 
service dozens of ears, cosliyg’over i’l.OOO in 
the first place, with tens of tliou.saiuls of miles 
to tla ir credit, whose repair bills are less thah 
iia ycarlv. In war work in many countries it 
was ftaind that the most expensive cars stood up 
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be had, it lias not been largely adopted. As 
cost and manufacturing cohsidepitions have 
little io do with the matter Ji these expensive 
cars, one presumes that mosr makers liavc not 
so far been convinced that ‘their own practice 
couid be bettert'd. 

Very obviously an electric-lighting system 
is needed, and, equally o,bviously. an engine- 
starter. It is important that these httings 
should be standardisL.d with the chassis : partly 
so that the designer of the li*:tings might have 
in mind. the special engiqe for ^\hieh the parts 
are intended, and partly that the ear designer 
can allow for the accessories in his jilans, 
and provide reasonable accessibility for adjust- 
ment and repairing purposes. 

The existing system of ear taxation is far 
from satisfactory. It seems to be a jiart of 
human nature that a man will jiay I'l.ouo for 
a car and grumble exceedingly when called on 
to pay some eoniparati\ ely iusigniticant sum 
afterwards. There are piojili- whtt. rather 
than pay a tax of £•_'() for a big ear. will buy a 
machine which is even more costly, but which 
is taxed on a lower scab . 

Because of this dittle trait on the j)art of 
buyers, there is* u t< ndeney for some manu- 
facturers to un(lcrjjou<r their big ciiassis. 
L^fort.unately whiii owners have paid a big 
siyn for a car, they naturally think that the 
machine should take the hca\iest of bodies, 
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only to find, later' on, that the engine is over- 
loaded. I'he^ point is made here for the benefit 
of those buyers li lely to turn too ready an ear 
to seductive talk uf : “ This car, you see, sir, 
only pays a tax of .£8 8.s.” Possibly, however, 
the tax oil niaefiiiies will shortly be remitted 
in favour of a tax on the petrol consumed. 

In the clu.'aper cars, then; is plenty of material 
for debate as to vViich fittings should be 
standardised and which should be fitted— and 
paid for— -by the ownc'r after taking possession. 
In the costlier maelunei; there is little room 
for argifnient. The maker should fit ev^ery 
aceesstiry conducing to the possible comfort 
or convenience of tlie pass('ngers. 

Th(! engine jiower should In; able to meet 
all (h'lnands nuuh; on it. arul the springing 
should have an unusually wide range. 

'I'he one ti st should b(* whether an accessory 
or fitting manufactured by some outside firm 
is sufficiently trustworthy to be incorporated 
in tl le chassis. One can hardly blame the 
maker of a really excellent engine if he, for 
example, refuses to standardise some make of 
starter \\hieh. in his considered opinion, is 
liable to failurt' in serviiV. Tsers are not 
always reasonal)le. and are #i)mt times apt to 
condemn a eliassis because of the failure of 
some minor accessory. 

Given, however, 100 per cent, efficiency, 
ev<;ry accessory should be supplied with the 
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chassis. For example, during the war much 
progress was made in the design of lifting jacks. 
Previously one had to carryl'a detachable jack 
in the tool kit. The jack/ selected was not 
always suited to the chassis, nor was provision 
always made for its employment. Jacking 
up a big car is a laborious and not very clean 
job at best, and the latc-st practice demands 
that tlie jack be an integral part of the con- 
struction and that' it be operated by the 
engine power. I'urther, instead of a jack 
simply . lifting one wheel, the whole chassis 
should be lifted clear. '* 

A mechanically-operated tire pump is .also 
a necessity. It should deliver clean, cool air, 
and cut itself out of action when the stated 
pressure is reached in the res])eetive tires. A 
water temperature indicator should be htted, 
and provision made for regulating the heat 
tlfrough louvres actuated at the driver’s 
discretion from the dash. Detachable wheels 
and contractile rims are very (;bviously needed, 
and room should he provided for at least tw'O 
spare wheels, which should form part of the 
standard equipment. 

Very rarely, in* Kuropcan practice, eight- 
cylindered engn> s liave been tried in this 
luxurious car class. I'licre is something to be 
said for this engine, and also something against 
it,. It is not altogether on the score of extra 
manufacturing cost that it has not found 
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greater favour, for, curiously enough, the eight- 
cylindered uijit is more simple to build than a 
six. Nor is it altogether a matter of extra 
power, for designers have always in mind 
nowadays greater smootlincss and economy 
in running than supcr-powfjr. “ ^ ' 

In the U.S.A. the ciglit-cylindercd unit is in 
great favour, and some ^lal^ers have even 
produced successful, twelve-cylindercd cars. 
Actually, what seems to r)e the case is -that 
English makers in particular have brought 
the six-cylindered eiigijv to such a pitch of 
pcrfectio'n that until a similar state cif efficiency 
is reached with the “ eiijlits and the *' twelves ” 
there is not suflieient inducement to justify 
the change. Of course American practice, 
and the greater experience of English makers 
in building multi-eyliiKh red aero engines dviring 
the war, will have some effect t)n future designs. 



CHAPTER VIII 


HOW THE COAOIIBUILDER "WILL SET HIMSELF 
TO KEEP PACE WTTII ‘IMPROVED CHASSIS 

In the coachwork of tlie iiituro tlic motorist 
is justified in expecting, groat improvements. 
During the war many old-fashioned sllops have 
been given their chance to modernise th.em- 
selves ; those that failed to take advantage of 
the opportunity will lind tliemscdves forced 
out of the running by the more progre.ssive 
establishments. Many of the ear builders 
themselves have during tlie war taken to the 
bCiilding of aeroplanes. 'J'his has led to the 
establishment of wood-working shops which 
can now' be turned into eoaeiibuilding depart- 
ments. 

Aeroplane construction calls for great 
strength coupled with lightness. In many of 
the pre-war car bodies we had great body 
weight . . . 011(^*51 enough in the wrong places ! 
Few concerns ever stamlardised their products. 
The motor coachbuilders devdoped from the 
old carriage builders, and it was long before 

ideas and practice changed. When bodies 
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for the new mechanically propelled vehicles 
were needed^ the coachbuilders did not sit 
down to consider the problem dispassionately. 
They merely woirlercd how they could build 
a dogcart or a brougham for use with a steam 
engine. It has taken ne^irly twenty yeUrs 
to get tlie problem regarded in the right light, 
and the old ways linger(;d rigid up to the out- 
break of war. , 

Our Mr. Tooting Green, tlie eminent city 
merchant, on setting up liouse in the outer 
suburbs, took tin; opportunity also of -setting 
up liis carriage. The {»roeedure was perfectly 
siniph;. He hied liiniself to a selected coach- 
builder and stated liis requirements with more 
or h‘ss an air of luiving been useil to carriages. 
I'lie buihler utmld then j)roiluee an ornate, 
highly eolouiH-d sketeh of some likely vehicle, 
and assure Mr. 'footing t.ri’en that the linn had 
had the ph asure. <pnte recently, of buildiilg 
an identical \ chicle to the order of Prince 
\anjaub de Hoisis. 

.\t a lati r dale the builder woidil sketeh out 
in eluilk on a blackboard a lile-size thawing c>f 
the machine, alleretl to suit Mr. Tooting 
Green’s view. In time the wtjrk was iinishcd, 
aiul, truth to till, was eredita-ijile enough in its 
way. Hut only one vehicle was made. iModeru 
inetlujds insist that t)rders, to be .truly 
economical, should be executed in thousaud&, 
even in tens of tln)Usands. 
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When an enterprising light car builder gives 
fixed order for ten thousand standard type 
bodies to be finished in one rear to an equally 
enterprising body builder, /thkt enterprising 
car builder can reduce the'selling jjrice of his 
cofiipleted product by anything between £10 
and £20 per unit right away. 

Coachbuilders now have a big variety of 
materials to work with. , Possibly the cheapest 
of the light car bodies of thc' future will be 
of canvas— painted, varnished, and veathcr- 
proofed — and stiffened ,by wooden members. 
The saving of a hundredweight on Iht body of 
a light two-seated car or cyek-i'ar woidd mean 
such an alf-round saving that evt n if tlie body 
itself cost more the extra txjjensc would be 
justified by the lower rvainiiig costs. 

As a matter of fact a canvas and wooden 
body would cost k ss. It could I tv mad(' to look 
just as solid and substantial as an all-wooden 
body, and in wearing qualities it would be no 
W’hit behind. 

The greater use of three-ply woods will also 
lead to a considerable saving in bo<ly weight. 
At present tlie cost (d‘ this material prohibits 
its extended use in the construction of the 
cheapest cars, bwt it can be used with advan- 
tage so far as tlie light louring and the costlier 
macliincs are concerned. .Tertqilane practice 
has been of immense service in the matter of 
three-ply wood production. 






IMPROVED CHASSIS 


65 


In the third case, builders can produce an 
all-metal body,. The Americans have developed 
the all-metal body far more than we have, 
simply beeaxise' the scale of their ear build- 
ing has made it eominercially possible. The 
U.S.A. eoaehbuilder can la^y himself out Ao 
supply anything between .30,0()U and 1,000,000 
bodies yearly, lie may sujjply the full require- 
ments of one linn only, or lie may sell to a 
dozen tliflcrent concerns. 

Even in tlu; latter ease the bodies built to 
one order would di+Ur only in slight detail 
from those built to anotlua'. and many parts 
would be eomiuoii to both. .Manufa^eturing on 
this scale the e.xpenditure of sume thousands 
of pounds on dies :uul staiujting machines is 
justified. In England, where before the war 
our biggest protiueer could count liis annual 
output in (phte a few huiidn ds of ears yearly, 
the expc-juliture could not be eonsitlered. at 
l(;ast not on tlie Ana riean scale. 

Now, in \iew of jiresent manufacturing 
intentions, the ease is dil'ierent. Our makers 
are not eontem})laling an annual output of 
ovxT one million completed ears from any one 
factory, l)ut tlu'y are thinking in thousands 
where previously they thought ,in hundreds and 
even ixi tens. 

Metal has many advantages for eoaehwork. 
It is light, strong, and lasting. .\lso it takes a 
very line finish. Against this must be set the 
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fact that unless extreme care and skill be shown 
it can be given a remarkably shoddy and 
“tinny” appearance. Whoever has travelled 
in the elu ap body of an ( nclosed Aint riean ear, 
and has heard the windows rattle in their 
tinny frames. Anil ^le able to apjn'ceiate. to some' 
extent, the feelings of the (ierniai^ submarine 
crews chased by depth bombs. Frankly it is 
a disagreealile experience, and one longs for the 
heavy and ex]iensi\'e wootU n body of Kuropean 
practice, “ bloAving the exjunse." so to speak. 

Tlu comparatiA'ely n-rark linish giA'cn to 
many of the American car bculies seems to 
have an a^dditional advantage in that it does 
not sliOAV the dirt ” so easily, nor is it so neces- 
sary to be constantly ;;t W(»rk with a elianiois 
leather if rain sjiots. for ixam])l(, are not to 
become a permanent di^l'-gun ment . 'I'hose, of 
course. Avlio will Iia\e light colours on their car 
toacliAvoi'k. must put "p with the ineon\ eniiacc 
of tar spot>. A'.liieh (annot always be ax oided. 
and although tic re are way^ and nc ans of 
removing tlc-ui. < sp. eially il tic y are tackled 
early, on tho whoh if i- b( -t to ha\e a hnish 
to the ear tiiat (bus not (ijshgun so < asilv. 

A new t yjH of i lody li.;'. b'-eonie \ < iw jn ijiular 
of latm It eoIy-;'t^ oj a thin ontei' siiell fitted 
with as many doors a^ maA Ije desired, though 
on(,‘,» generally local ed Py tic near side front, 
jicat, s<(ins to be tjie most popular. All the 
scats arc adjustable. 'J hey ai'c lilted to rails 
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or grooves sc't in Ihc floor, along which they 
may be slid, the; scats themse lves V>eing of the 
swivelling varie ty. A simple le;ver locks them 
in any eletsircel ^)osition. 

In alme)sL etvery e ase; I lie scats are light and 
simjile c()nstructie)ns. Seine 'are' of the col- 
lapsible varie ty, se> lliat in ease’ of neeel they 
can either be; fe)leleel up inte> a small compass 
or taken e-h un out. ,*The whole- of the bejely 
shell can then, ai)art from the- elriver’s seat, 
be given uj) to luggage e-arrying. 

.\t lirst glane-e- tlr>-JLyj).e of boely may .savour 
of the Ultra sporting ear it Icnels itself very 
readily t(t this e-oirslnielietu — anel suggests that 
for long tonring work it would not be allogethe-r 
comfort at 'h-. Actually, lioieewtr. bee-aUM- the 
Seats are gem rally m I \t ry low, they can be 
made very eoml'ortahle iml. . d. 

In the new eais eoachbuildeiN will give- 
greater attt tiiioii t(/ makiiig bettir ux- of tiiU 
sjiaee at ilair dis])o'>al. I'hi idi al is to have 
eva rything ri ad_\ to tin dii\er's hanel williout 
any part lieiia.^ oht ruNi\ c. 

There m. for (xampli. an objection, which 
e-.-m 1)1- \inder>tood. to the ime of >|)anners or 
tools b( |'<.r<- ;i s])are wlie< 1 can be dismounte-d 

for Use in ease ot roadsith-' tire trouble. 

* 

itroadl_\ sp.akine, iinles-, the spare whetl can 
b(- e-arried far eiiotigh forward to allow, of a 
eloor b( ing litteel to the driver s si-at, it should 
not be eurrieei on the running boards or par- 
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tially lot into tho wiiijiat nil. It oaii bo hon.sod 
on a S})iiuIlo at tho ))aok of tiio (;ar. or oarrircl 
elstooJioro in a •'-jn cial ooni|)arlim iif . 

If tJio voliiolo is of tho op(''ii tourin^f ^yp^‘ 
the hood, wliioh should juslify its name of 
“ 6iio-man,'' -whoi^ not in uso. sliouid com- 
pletely disajipoar from si^hl in a compartment 
built to receive it bcimul the seats. The 
whole body sliould bo bolted to the eli.assis by 
easily reached bolts, so that, in ease of thorouiih 
overhaul, it can be removed and plaoed out of 
harm's way. 

Floor boards should bi- a <jood I'Lt.hHul pro- 
vided with l:>olh in''])u-tion traps and hand 
holes whole lueded to leach LU'ease-eUps or 
for adjusting nuts. When j/oela ts to the doors 
are provided they should not be i)uill to tear 
the hands to ])ii ei'S because of ])rojeel mg screws 
and pins inside. Actually poelo t^ aic inti nded 
fO' house small artiehs in constant use; the 
point has occasionally lx en h.^t siglit of. 'fhe 
hood should be d'■^ie■[|l d. so i'ai as jtnssiblr. to 
obviate back-draughts when it is lioistial. while 
the side euilains shoiihl opt n and shut with 
the doors. \ eutilatoj -. should be sunple and 
easily rcaelied. and liie slots in tho loolboards 
to accommodate the eluti'h and brake-pedals 
should be carefully cut. si> as to prevent an 
icy draught swe«pmg through. 
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A TALK AlUH'T I'T.rCTlUC'-l.IOinTKG AND LNCINE- 

stah'I'int; bJ'-TS 

% 

Pit \(’TirALT,Y Yitlioiit cxrcption ihc new cars 
will !)(' littnl witl’iS Vckic-liiililinp set's and, 
in tile ini'diuni juni licaviiT niacliincs. with 
('Icctric cii^iiti ''.tail i is. '! In vc is. j^^rliaps. jnst 
one lypc of car thal will lia\c i, either. 'I'liis 
is the chiaie sl ;'i"l liirh®' '-t Miadiiii''. built 
speeially tor (|iianl it\ -pri.iliici ii,n arul sale to 
those who (i' sir.' to riattor. tint who. in return 
for low eost,;iri pi'. pai'il t.> sarriin'e eoiufort 
and eoineiiimee to ..n < x! raordinarv degree.* 
In a fi w yr ars e\. n the '■ tl(M) car”- -sup- 
p(»sing that niu<'!i-di'( nssctl \ i hide eonu"^ down 
from llm skies I will ni.t bo complete unless it 
has a eoinph te deetrie Kpiipment. but for the 
years 1!MU Itrjo tiaie will Ix' no ears .sidling 
at under fjiio npiippid with dectric-sfarting 
am! lighting sets. At this figure the eipiip- 
iiienl must m . ds be ol a shoddiy type likily to 
be more tiouble than it is worth. .Vs a matter 
of fad ears silling at rg.'>!', leaving out the 
simplest, vehieles at will be very few. 
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For anything over £250, however, the buyer 
is entitled to expect a thoroughly reliable 
electric equipment with his ear, or at any rate 
a lighting equipment, even if a starter is not 
supplied. Prices will bi> very linely cut. and 
even if car makers>?an Iniy sets h)r £10 each, in 
huge quantities, the cost must be achled to the 
selling price of the. ear. so that makirs of low- 
priced ears will he liard [nit to it to include a 
number of modern iittings, and keep prices 
down. 

For the modern liglfT' car, with its very 
efficient engine, the ehetrie-startrr is not an 
absolute irccessity, e\'en for tl\e lady driver, 
for no great physical exertion is needed to start 
a stone-cold engine. At the same time a 
starter is a di'cided convi-nii'nce. Tlie engine 
can, for cxaniph, be started without stepping 
into the road, an advant ige on a niuddv day. 

Possibly some very sim]>ie form of mechanical 
starter, hand or foot ()j>eralcd, will be fitted 
to take the place of the electric unit on the 
lighter cars — this is a mattir for individual 
preference. Comfort demands the electric set, 
but economy may dictate something in the 
way of eomjjromi-.e. 

For any (air over 10 h.p., the comjilete 
electric outfit lias come by now to be a neces- 
sity.* 'J’he lay-out of the equipme nt is very 
■simple. A small dynamo is housed somewhere 
about the engine, and geriftrally is belt-driven 
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from that unit. There is a tendency towards 
fitting a more positive drive, sueh as gearing, 
and providing the wliole is carefully designed, 
this, probably, will be the best practice. After 
a while a belt slips and needs attention, but 
the attiaition is fjuile eleincjitary, and tjie 
slipping of the belt is at (*ne(; iioticed by an 
attentive driA cr. 'the; belt has a })ig advantage 
in that it is the chejqiest fornl of drive for a 
lighting dynamo. 

When the dynamo reaches a set speed, the 
current generated..'^ (liveried to accumulators 
carried (»u the ear. and these are in turn geared 
up to the lights and Ihe engine-starting motor, 
or the I'ornH r only vvlieii the eujjine is not 
electrically stalled. 

'The amount of eiirrenl being geiK'rated by 
the dynamo, and a( lually in the accumulators, 
is shown by a \<tll and a nimt t i r carried on the 
dashboard, and so h-ng as the set figure hc 
reached the drivtr has. in jnaetiee, little need 
for concern. 

'I’he lanijis. of course, when in usi-, take their 
power direct i'rom the aeeuniulators. as also 
does the slart( r. and it is neee-'sai v to have the 
dynamo a few hours of running ahead, so to 
speak, in order that the batttsi'y may always 
be well charged. * 

'I'oo large a battery or dynamo is an un- 
necessary extravagance, bolli in l;rst and in 
running cost, and so a little eummou sense is 
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needed on the driver’s part to see that he does 
not take too much current out of the battmes 
without recliarging them from the engine. 

In the summer, when the lamps are little 
used, the matter is not difficult, for the dynamo 
is'charging up the accumulators practically all 
the time the’ engine is running, but in the 
winter, when both starter and lamps are in 
greater use, unless tlie egr is used throughout 
the .day, it may even be necessary at times to 
have the accumulators additionally charged 
apart from the car engine 

Actually the electric equipment built by 
the well-known makers is so rt liabh' in practice 
that the average ear owner hardly knows any- 
thing about it. exeejd Hint he switches on the 
lamps at night, and starts tlie engine by the 
depression of a switeli : and if this were so 
even in 1914 it follows tliat there will be no 
falling off. but ratlier an inijwoveincnt. in 1919. 

In America the ear builders are divided in 
opinion about whether magnetos are needed 
when cars carry aeeumulators. 'J’he magneto 
is, of course. siiii]>ly an eleetnc machine for 
generating a eurri nt I'or ignition juirposes, and, 
says the Americ an maker, w by should a special 
magneto be fitted ulu n all the current needed 
is to be had from the battery, which is kept 
constantly replenished from the dynamo driven 
from the engine ? 

Accordingly, magnetos have been dispensed 
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with on many cars, the ignition being provided 
by current from the battery and a modern 
quick-acting version of the old-fashioned coil 
which was used before the days of the magneto 
itself. There are advantages on both sides, but 
so far, although the idea l^iasf been mooted in 
connection with tlie latest English cars, it 
does not sc('ni to be in fayoui; lierc. Even in 
America the more expensive ears arc fitted with 
both battery and magneto ignition. 'J'he extra 
cost precludes tliis jiraetiee Vicing generally 
followed, wliile the eheiipness of the battery 
system inclines the makers of tlie elieaper 
and tlie me(lium-i)riced .Xmeriean ears in 
favour of it. 

\\'ilh our I'.nglisli eltclrie systems the care 
now needed iVoni (lri\ mi s has Ihh n reduced to a 
minimum. 'I'lie accumulators will stand up 
for years, jiroviding tiny an* not abused by 
being constantly (nerhtadrd and undereharged, 
and all that is needed is that tlie level in the 
cast's be maintained a two minutes' job 
about once a month. 

Now and again the dynamo driving belt 
needs a little taking up. In some eases the 
maker has pro\ ided I'aeilitieN l\»r adjustment: 
in others the belt has to be ^sfiortened. The 
tlrixing surface must aNo be kept free from 
grease.* 

'I’he ear maker will see to it that all the 
cables of the ('leetrie etpiijmunt are carefully 
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housed and protected, and for the most part 
the car oAvncr will only experience trouble 
owing to the chafing and wearing of the 
insulation of the cables— where ‘they enter the 
lamps, for example. Frequent inspection is 
thf best trouble preventer, and a little vaseline 
on the battery terminals will ])re\'('nt corrosion 
there. 

Incidentally the armoured cable now in 
genej’al use for the purpose ()f carrying current 
on cars has many advantages over the ordinary 
calde. .and its use should always he speeif'u'd. 
When carrying out rejiairs all joints shoidd be 
well and earefullv made, soldi rtal. and insulated 

I * ^ 

afterwards. A sj)irit Ilux for the ])urj)ose is 
not to be reeoinmended. fer sinner or later 
corrosion takes jdaee. the eahle s\eakeus, and 
es entually breaks. 

The practice md all niakars. even in 1!>I0, 
are frr-c from s(»i)iet]iing mure than a suspicion 
of it- -of rcg’arding’ the clectri<- c(|uipmcnt as 
an outside accessory is unfortunate. Almost 
certainly tliis -way of looking at it leads to 
trouble for ail concern'd. Itotli dynamo and 
starling motor should be considered during 
the dcsigiiiiig of the engin-' itself, and ])ro\isi(ui 
should be mad?- for th< hoiming ol' h(»th in sfinie 
suitable manner and j>la'-e. 

If the dynamo, lor exaiiijde. is to lie housed 
on a ])latform, the latf<r should either be east 
integral with the- engine- cetsing eir. if the 
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designer prefer it, special bosses can be pro- 
vided and *1110 two })olted together. The 
obi(;ction is to the attiluch; Avhieli says : “ Now 
we must allow for llu; dynamo ! IIer(;’s room 
for it : let’s ])ut it here.” 

In eases such as this the»matl(;r, of securing 
efiieieney ‘from tlie eleetrie equipment is not 
eonsiderc'd, and altlaaigli many users may be 
ineliiK cl to lilame tin* makers of tlu^ aeeessories 
in ease of troidile, there is also a distinet eh’ance 
of the wliole ear J'eing eondenined as an un- 
satisfaet.ory job. '1 he a\*( rage ear buyet would 
do well to base his linal seledion on sueh simple 
iudgnients. , 

If eare has <jihte (\i.|ently been spent in 
])ro\i(ling spteially ibr iiiovi’ i'lti!n;s \',hieh are 
not made b\ the elias^i-, builder himsi If. it will, 
as a. e< ni ral ruh-. ('■I'nw that similar care has 
been sho\', n thi'oui:ii'‘Uf ilie who'r oi' the eon- 
struetion. 'I'hi hint is >Md wortii btaringTn 
mind by those vho are lo. .king I'oi ward to the 
next ( th iupia .'show to set- what is on evhii'ition 
in the wa'.’ of the latest ears and aeeessories. 
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THE PKIVATE G.VltAGE, AXn RErAIllS THE OWNER- 
DRIVER GAN REASONaHIA' TACKLE IN IT 

Because the niillennium is not with us the 
perfect "arofie is not y“t <,H‘nefal hy any means ; 
in fact, it is rather exeeptienal to lind a parage 
tliat is iiy any way near to perfection. In 
tlie iimne'h'iie IV.lnrc il will ht- ranr still, for 
evidently tl.r iniiluiTs av L.'"iiip to concentrate 
for a whie- on the smalhr houses, and tlu'se 

will in't lui\r iiarages. 

On the other iiand. v.hen Die factories get 
Iwlly into their stride and labour eimditions 
settle do\\ n so'ia wiiat we are going to see tlie 
jircKliietion of elu'ap ears in considerable 
quantitie-,. and all these machines will need 
to !){■ lioused. ihe Oovernnn nt. once on a 
day, tluaight that ahiable ears could be hous(;d 
for months at a time in the ojien, but the 
private ear ow^mp' ha', not got the laxjiayer 
beliind him. so extras aganee of this sort is 
forbidden Jiini. 

In Amenh-a, where many w'orking-elass 
people have their own cars, tlic communal 

76 • 



THE PRIVATE GARAGE 77 

garage system has come into great favour in 
tlie big towus, and probably sonu tliing of the 
kind ^\ill b(; introduced hen;. 

Thes(; eomrnUnal garages aie specially built, 
and the ehai’ges are as low as they can possibly 
.be inad(;, I’sers hav(; a hoyse* just big enough 
to kee]) tjieir machines in, water and light 
being laid on, so that owiu'rs cap, if they prefer 
it, wash and look after the ears th(;mselves. 
These charges are ajit to !uak(‘ a heavy drain 
on the pocket of the a\eragi‘ owmr, and the 
worst of it is that in this country, although 
the garages pntfess to do liie uork and charge 
W'ctl for it, in jiraeliee tin- owsier li!K|s. whi-n he 
has left the garage, thal the work has either 
not been done at all or has l)een scamped. 

If a shed of a suitable si/e be a\ai!able it 
will in alnutst e\ ei v case pay the owner to 
spend a few jxiunds and ha\e it ;idai)ted for 
housing the ear. Tlie lioor should be of eon' 
Crete, and well draineil. Water should be laid 
on. Kh-etrie light is an ath aidage in tiiat it is 
always immediately a\adabie and is safe. 
Again. tlu‘ garage should be well lightiil and 
ventilated. 

'I’hese things s(jund (.-xpeTisiN e. Inil in }>r,ietiee 
the cost of Idling U[» a shed^ ih this fashit)n, 
spread over a period (>f years, is not really so 
lieavy. ,\lso the actual rumung cost of the 
car will be less, because care in the garage 
means economy on the road, and when a 
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vehicle is well housed depreciation is not 
unduly rapid and a better juice is obtained 
when selling the ear. 

One rcallv starts from th(' wf oiig end in this 
matter of garage accommodation, because so 
nfany new pwiu'rs.uill soon make tJu ir a])})ear-. 
ance. and few of them will have, a garage 
attached to thfir houses. In this respect the 
bulk of us must wait lor (k (■loj)ments. To 
the 'average middle-class house and the bigger 
places a garage has uoav come to be a necessity, 
particvilarly in the <a)untrv. A word as to 
garage cqiiij^ment will, however, not be mis- 
placed hci;e, because in the ordinary way the 
average garage is litted uj) for almost any 
purpose but that of k<-q)ing a ear in good 
running condition. 

The concrete floor, as already said, should bt: 
sloping towards the centra! drain, and a good 
’water supply should be laid on. d'he doors, 
whether of the ordinary or the leIrseo|)ic or 
sliding tyjje. should swing well clear whi'ii ojien, 
giving an unrestricted eid ranee. A {)it. of 
course, is a great ad\anlage when work under- 
neath the car has to be done, but if a jiit be not 
easily ])rovjded, a substitute can always be 
arranged by ruyiiing the front or back wheels 
of the vehicle ujj steejily slojjing boards until 
they are eighteen inches or a coujjle of feet off . 
the ground; the lower wheels can then be 
scotched. A set of pulley blocks for use when 
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lifting any heavy part clear for repair is a useful 
adjunct. . 

A lathe is not indisj)ensahlc, for not one 
owner in twenty lias one, })ut it is a useful tool 
to have, especially if the owner or chauffeur is at 
all skilful in nieehanieal niat,tefs._ 'J'here shoiild 
certainly l)e a good sound bench provided with 
a heavy parallel-jaw viee.^ A, blow-lamp will 
savi; its cost over and over again in the course 
of a few 3 ’ears ; a bench-drill is an asset,* and 
as foi' the rest a eoujde of pounds will provide, 
even in these days of high costs, quite a'useful 
though sinij)le assortment of liles, punches, 
hammers, ehis<.'ls. s])anners. and wieiiches. 

A box of assorted nuts and bolts and a 
selection of washers will })rove valuable. Other 
tools and a])])lianees can be added from time 
to time, or not added at all if the owner prefer 
to let the gai’age nun do most of the repair 
work, .lust as houses eulleet odds and ends oi 
lurniture. clothes, books, and lumber generally, 
so a garage eolleels spanners, short lengths of 
cable, bits ol chain, raids and ends of sheet- 
metal. tubes, roils, bolts, soldi'i’ing materials, 
blocks ol wood, tins anil cans, bottles, oil 
drums all ol which, sooner or later, come in 
uselul. I nlortunati'Iy, unli-s,'* the o^\nl“r bi; a 
carehd and mcliiodieal man. the particular 
odd and ind desired is ne\er to be found at 
ttiiy given moment ; but after the repair is 
done it seems to turn up smiling. 
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AVliat sort of repair is in the realm of the 
ordinary owner and what slionld )?c sent to the 
professional ? The owner, if he be of ordinary 
skill and jiatienee, eoo.ld quitv' easily taekle 
most lainninjT repairs. lie can do almost any 
sdidc ring job. >\''itli the excejdion of irumding a 
radiator ; this latter, a tricky job altogether, 
had best be lefl to the jirofessional. 

Cleaning the cylinders from carbon is a dirty 
but« simple job ; adjusting the valves needs a 
little intelligence, and grinding them in a 
little •patience and muscle. Taking up wear 
in the clutch and brakes is a matter of iollowing 
the adviet^ of the maker of the ear. and if a 
man likes tinkering about in th.e garage there is 
no reason why he should not li y more expensive 
repairs, such as taking up vear in the wheel 
bearings, on the big ends of the connecting- 
rods. in the steering gear, and in the gear box 
*and Inack-axle. 

But in most cases adjustmeiits and repairs 
of this type are l.)e>t left to the garage peo{)le. 
If the car be given the most elementary atten- 
tion in running, and not o\ er dri\en. it will be 
found that such re])aii's are not needed belore 
many thousands of miles have been eo\’ered 
on the load. ' 

As a sort of gedden rule it may b(; taken that 
any trouble that develops on the road, unless 
it be due to structural fracture over which the 
QW'ner can have little control, is directly due to 
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inattention in the garage. Take a simple 
lighting defect, for example. For weeks an 
owner will note tliat the cable, just where it 
enters the lamp, is frayed. But when the 
current is switched on the lamp lights up ; in 
consequence, the owner hopes “ it will last far 
ever,” or, alternately, he “ wifi doit some time.” 

And in ’nearly every case the cable chafes 
through and develops. IroubTe, eltlicr just when 
a rush is b(;ing made for a train or at some other 
cqiially inconvenicait time wlien dc‘lay is the 
last thing desired. Now if the cable had been 
carefully ta])ed and insiilated some time when 
the owner had a minute to span; the ultimate 
trouble taken would have been very*much less. 
This sort of thing can, in the t)rdinary way, be 
multiplied In’ a hundred. If the late lamented 
Mr. Samuel .Smiles had had to spend his days 
in the garage of tlie average ear owner he would 
have lifted up his voice and thananded to know- 
why he had eviT been born at all. 

Oils and grease's are best benight ’’n bigger 
(juantities than is usual. 'I'liis practice ensures 
that the right lubrie-ant is always useel, fear, 
even when teniring, if the' various components 
be r('plcni>he'd bcfeu'c starling and a small tin 
of gre'ase and a gallon e>f oil b.,* take'U along, 
some' thousands e>f mile's e'an be cove-re el w ithout 
nce'd e)f trusting te» eiil eir gre'ase e)f an unkneiwn 
brand : and unsuitable lubrie'anl in e'ligine's anel 
bearings cun be almost as bad as none at all, 
0 
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though owners witliout ex})cricncc rarely 
believe it. 

In nine eases out of len the kit of tools sup- 
plied with the ('ar ]>y tJu* niakus is ]>ra(*li(‘ally 
useless. Ih'tbrc* tlu‘ war (haanany had a mono- 
poly in making these jeaTy-huilt tools, and possi- 
bly ho])ed tliat all tlu‘ Subsidy-type' nia(‘hin(‘S 
that would ]>e used by the W ar Oltiec^ when war 
broke out would be ecjuij)])(‘(l wa'tli tluan. 

The ])c‘st tiling to do thc'sr (haanan sets 

is to gi^ e tluau to oiu' s deatilic'st enenoa and 
buy a new se t ot souml lhal ish-buill tools from 
one or othe'V ol‘ tlie w’<'!l-kno\vn aeea'ssory 
houses, due' shii'tiTirr spania r is :mi alioniina- 
tion. for, being alway^^ 1 (jos<. on the nut. it slips 
round aiid lalce's cvii tie- '-liM’p e(Ig(-s. so th.at a 
good grip caiiiiiMl })e (»i>biin< <1. dia next step 
on tile downward jadh with tied partieular 
]iut is to lake a ])air cd* d(>g^ or pin rs to it : 
Uiiid allei' liial tin* lri.ul)lr !aall\' lagifisl 

dlie id'-al ('ai' Avonid ba\o onl\ two, oi* at 
nuiSL tJnar, diia-iant si/i d miisand bolts n.^ed 
throng li on t ii s const met ion. f 'nroid unatedy 
AV(^ lia\e lad y< t la-aein d tins jiappy state of 
ahairs. tie' puls e.-naiMl on the ear 

its(-Jf oil l!a load shfadd 1 m any special a])pli- 

unei eontibo*! la-, ii,- niaLri' Iwr iis'- on anv 

• * 

j)art of tlie ( injba- or ekas^^^, ()]n^ may (-asily 
S])end Jjonrs in nnst aa \ung --omi* a^^k^vardIy 
]>la(‘ed nut wliieh, with a special sjianiHa’, 
could la- taken od in h-ss than a minute. 
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TIIK ( AK A('( i',S.sOI{Ij:s T|,tAT. SIIOUI.D BE 
i'HoviDiu) a\Tj'ii TH1-; chassis 

TiiF.iti: is a i-aDijc of ()j)inioii aliout the 
accessories tliat inamirachireis shoiihi iai'liidc’ 
\vith l)u‘ir eoiiipleted cars. Some (A\iiers think 
tlial every deiailed ! Uinir. either oi’^the purely 
luMirioiis <ir Die simply iisel'id ly])c, should he 
supplii-d \\itli Die ear. Others, so long as no 
])arl essential to the ha.ndling of Die car is 
omitted. liaM no desire I'or elahoralion. 'I’he 
maker must do his i)^^t to satisfy everybody 
with a due regard for eoinnu reial considerations' 
and his o\\ n pocket. 

'I'he car owner. pai'ado\iea!!y (.nough, often 
complains about the h''a\y cost of c;ir tittings 
when be has to Imy and lit them at his own 
<‘X]H‘nse, but he has an idea that the same 
lit tings can be had by the maktr for practically 
nothing, or at hast for so sipall a sum that 
they can be included in the sjieeilication of the 
car without additional charge. 

A moment's thought will show how’ im- 
possible this is. tsiijijiosing a maker is trying 
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to supply a very complete 12 h.p. touring car 
for £400, on a norks output of twenty ears 
weekly. Probably the bulk of the sales to 
the public will be made through'agcnts. These 
will require a discount of 15 per cent., and in 
mdhy cases, .owing to the trade customs, more 
like 20 per cent, has to be paid. 

The maker, ^hen, rec“ives on the higher 
figure, £820, and out of this his own advertising 
expenses, profits, and otlier outgoings, apart 
from the sheer cost of building the cars them- 
selves, must co]ne. It will be S((‘n that the 
working margin is quite small - certainly there 
is not tlic £M)0 profit per car that many people 
think. Although the cost ])er uml is low. vhen 
buying electric-lighting and eiigitu'-slarting sets, 
for example, for such a lair, in big quantities, 
it still amounts to some numbci' of ])ounds. 
To this must l)c addcci tJie cost of fitting, 
and the maker must increase the selling price 
of the cars by so mueli, or work on an in- 
sufficient jn’olit. 

Wliere the margin is too fine, and the maker 
will not increase selling prices, he is often 
enough accused of not giving value, those who 
criticise overfijoking the rather o])\ ious fact 
that they haw tin- remetly in their own hands. 

Always there must Ik- considei-ation (.n the 
part of the buycaa If it be his lioja- to buy a 
completely equi}>ped touring car for i'.'SOO he 
must not expect every accessory that ingenious 
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accessory makers have brought out to be 
included in > the first cost of the car. On the 
other hand, if the price of the car be £500 to 
£1,500, buyers* are more justified in expecting 
to be rather more geiK^rously treated in the 
matter of detail fittings. 

Before, the war there was no set rule. Some 
car makers did not Qven inelu/le tires in their 
chassis prices, and ‘others made a claim of 
including as accessories and detailed equip- 
ment artieh'S that were actually nothing of the 
sort. For example, a screen can now hardly 
be tcmied an accessory ; ratlier it is a part of 
the standard body c(]in])mcnt ; c(j^'tainly not 
one. buyer in a thousand would buy any car 
that was not fitted with a screen, unless, of 
course, tlure was a reasonal)le reduction in 
the prieo because of tin; omission. The ex- 
j)lanation is tl)at on fheir first introduction 
some accessories are luxuries, but after a while’ 
they art' generally ado[)ted and become neces- 
sities without which no car is complete. 

Broadly it would not be a bad delinition|to 
say that under Ihe luading of complete equip- 
ment the ear maker should include every 
fitting making for actual driving comfort and 
compliance with flu* law. .and, in atldition, all 
tools and fittings needed to make ariy reason- 
abl(! running repair on the roail. A screen, as 
said, is indis})t. usable, and a waterproof hood 
and side-curtains come under the same heading. 
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Because of the law in reffard to speed a 
reliable speedometer should also be a standard 
fitting. This should be built into the chassis, 
just as the electric-lighting set is built in. If 
the drive can be taken from the gear-box or 
sc'imc other .part of the transmission where the 
gears can be automatieally lubrieatcil, so much 
the better. The point is, that the speedometer 
drive and the instrument itself sliould not be 
hung on to any convenient part as a kind of 
afterthought. 

In iiiodern cars the engine lubrieation systems 
are both positiv<^ and simple, but it would be 
much better, no matter how good the design 
may be. if makers were to include some simple 
lubrieation tell-tale oil indicator on the dash- 
board : far-seeing makers would, inde-ed, be 
justilied in meeting the cost of this fitting 
themselves and regarding it as a sort of insur- 
ance policy. 

Quite obviously a complete tool-kit of good 
and reliable make should lie included with the 
car, and this should include every special tool 
which peculiarity in dtrsign calls for. The 
cheap German-made kits that were often 
included in cars before the war were woi'se 
than useless, lor, it was imjiossibh^ to work with 
them and, quite obviously, they must have 
cost something, even if that something w'cre 
ridiculously small, but for very little more it 
would have been possible to supply a well-made 
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English set. It should bo remembered that 
nowadays itiany motorists have no mechanical 
instinc-t at all. TlK;se an- apt to think that the 
maker of the c:b’ is also responsible for tlie tools 
su])plied with it, and if they be of poor quality 

the maker isblame<i. . • 

* 

Sonn; ijn'm of detaehable wheel or demount- 
able rim has eoine U) lx; a ii(;eessity. Either 
makt-r or lni\ar may ha\e a yn'eference for one 
type or another, but, so long as good English 
stul'l is snpphed, it really makes very little 
differenee which type oi' nheel htting is in>?luded. 
In any ease provision should be made for the 
carrying ol' at hast one spare covy and inner 
tube, so tha.l. unless the driver likes working 
und(‘r such eonditioiis. th'-re is no need — unless 
the h'ates be particularly unkind for tire 
repairs to be eari'ied out by the roailside. 

On hea\y i-ar.s two spare covers and tubes 
should be earricvi indeed in America, on the 
big and costly maeh.ines, pi-ovision is made for 
eari'ying three such spares but on the average 
maeliine one spare will suttiee for ordinary 
running, and a second sj)eeialiy taken in case 
of e.\l ended fouling. 

'I'lie (|uestion of eleetrie-lighting and engine- 
starting sets has already bi-ey discussed in the 
chapter under that lu-admg. anil lari- no further 
rt'ferenee is needed bi-voud a general ruling 
that the matter of the ear's selling ynice 
must have a lot to do with the matter. Over 
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12-16 h,p., and selling at more than £400, both 
fittings are essential ; under the power and 
price mentioned they are more desirable than 
essential. 

A light quick-acting and . powerful jack, 
specially sch'ctcd for the car it is to be used 
with, should be included with the -standard 
equipment, Indlie.past cases havi; not been 
unknown where the jack jirovided has either 
been too big to go under the axle of the car, 
or else has been too small to give a sufficient 
lift. 

Lately some very clever inventions in jacks 
have been ^uadc*. 'J'hese are incorporated in 
the chassis, and are operated by tlie engine so 
that, by tlie turning of a switch, tlie jacks are 
placeel in jiosition and tlie car hoisted clear of 
the ground in under a minute. An elabora- 
tion of this iu‘w jacking system lifts all four 
wheels oli' the ground just as e asily and quickly. 
The cost of these apjiliances is, howe-ver, at 
present against them in all but the biggest and 
most expensi\ e of cars. 

A good pump is necessary, d'ho modiTn 
tendency is towards the powe rful foot-operated 
pump, by means of whie-h the bigge-st tire can 
be fully indated* in a few minutes with a 
minimum of physical exertion. Many of the 
old-fashioned barrel-pumps were so unsatis- 
factory that motorists ]>referred to drive with 
the tires only half inflated — ^at a heavy cost to 
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themselves in tire bills — ^rather than to struggle 
with the implements. 

The thr(‘a(l(;(l metal conneetion at the end 
of the flexible thbing wherewitli the pump was 
joined to the vjjha; of the tire is now being 
dis])laced l>y a very sim])le :',nfi eflij-ient d(;vi^e 
whieh hns,si)nply to lx; })iish(;d over the valve, 
andAvhiehis as sim])l wletaejud .when the tircis 
inflatcxl. 

Obviously a full set of lanijis is needed, no 
matter wliat system of lig'nling is ])rovided. 
Number ])!ates sliouid a^so be lifted by" the 
maker. On or under the running boards 
ad(;quate t(»ol-boxi s. specially designed to hold 
all the tools eonveiiienl !y to hand, should be 
instalhxl. 

'I'lie mak('r should ))ro\idi' ah-o a suitable 
grease-gun la rew itii s.'ini-solid lubricant can 
be supplied to th<- \arious I'omponents in need 
of it, and along with the giasise-gun shouUl go 
an adefpiate oil-can of sound eonstruetion - 
S])eeial pru\isio?). preferably under the bonnet, 
sliould also be made for the- housing of tliis — 
and also a peti'ol s<]uirt. 

Last, but by no means least — whieh is a 
very hackneyed and overworkeil saying, but 
one that (its the ease well lieiv— a simple and 
very completely illustrated book of directions, 
gi\ ing the whole lay-out of the laigine and 
chassis, and showing the way to use any special 
tools, should be })rovided. 
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A large-sized chart, diagrammatic, and on 
untearable linen, should show the wliole of 
the chassis lubrication system, and say when 
the lubrication to the various parts should be 
carried out. Another chart, should be pro- 
vided in connection with tiu' electric equip- 
ment. Roth charts should be hium on the 

o 

garage wall. • 
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TFfK FKMiNFNi: i?j{Fvj;Fi a:^]) ifi:r car 

For loiiy yciti’s the liiDiioronsly inclined ’have 
siijrgcsUd that all the avei'agc man has had to 
do with tlu; haying of a new ear has been to sign 
the eheqiK'. 'I'he sagged ioFi has oven been 
carried rurther in the remai’k tkat a well- 
appointed. prettily painted maeliino is more 
(‘asily sold to ;i woman, even though the 
mechanical construction be far from satis- 
factory. than a good chassis under a badly 
tinished bodv. Here is one of those dangerous 
lialf-truths A\e are told to b(‘ware of. 

(’ars, to ,‘in extent, are like houses, and a 
woman has tiu' most practical eye for both. 
It is ]>art of her job to see that the maximum 
of comfort is attained for the minimum of 
expenditure iri each case ; and. so far as cars are 
concerned, even tlu' best of chassis caFinot give 
all round satisfaction if it be 'lilted with an 
unsatisfactory body. 

Logit'ally enough, though pei’liaps a year 
or so too sooFi, the woman assumes that it is 
an obligation on the ])art of the car manu- 
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facturcr to supply a sound mechanical con- 
struction. Over this she has little or no control, 
but in regard to the coacliwork she has some 
say in ihc matter. OtluT mechanical affairs 
in everyday life, she argues, are now taken for 
grant(‘d. S(^wing-mae]iines, for example. 

Without any mechanical i:xperience or know- 
ledge whatsoever the average woman expects 
a sewing-macliine to ^.tand up for many years, 
and a car. ol)viousIy. sliould do the same. 
Perliaps we ha^•e not y(‘t readied tin’s happy 
stage in motor-ear cc.nstruction : but we are 
not so very hir from it. and witliout undue 
optimism o’n; is rtasonabh’ safe in saying that 
so long ns the eliassis bears a w(‘ll-known name 
the soundness of its construe! ion may be taken 
for granted. Tliis being so. then, it is the 
woman's duty to see that the eoaeliwork. its 
finisli and general c-oin enienee and comfort, 
are all that can be desired. 

There is. of eourse, iif) ideal ear for the 
feminine driver. Conversely and paradoxically 
enough there are a dozen, a hundred. Every- 
thing depends on particular needs. Most 
women, no doubt, would like for their own 
personal use a delightful little eoupe, up- 
holstered in a special colour scheme, deejily 
cushioned, jinished with interior fittings of 
ivory or silver. A\itli electiie-lighting and an 
engine-starter, and a heating system for use 
in cold weather. 
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A car of this kind can be converted into an 
open car for the summer, aiid a woman may 
shop with it by hersell', take a fri(!nd, or, at a 
pinch, two friends, and some amount of higgagc. 
It is ht for touring or simply diiving to the 
shops or the station, or for .vi*sitjng purposes. 
Its lightnwss makes it partieidarly a woman’s 
car for driving in trallie ; it liws a reserve of 
])OwiT for sp(‘ed or *hi!l-e]imbing : and it is 
cpiite economical in petrol, oil and tires. ' 

Obviously, detachable -wheels are essential, 
and a soan', with a eo\ er and tube ah'eady 
in(laL(!d. carried. In ease of tire trouble on the 
road a change can be mad(^ with^thc mini- 
mum of ineouv'-nienee, .and rep.airs to the 
damaged tube made with greater ease in the 
honu' garagia 

'rhe cost of such a. ear \;’.ries. One may 
buy a suit.ahic chassis of lo h.p.. htted witli 
ehretrie-lighting s<'[ and engine-sl.arter. for 
and a Cioo or i \ ( ii moie may be paid 
for the body. On the other hand .a complete 
car, hardly so well l.nished in ckdail, may bo 
had for l.hOO 

Ideas change, and the war has specahal us up 
in many wa_\s. for examph-, in lOlt a 
woman drising a toming ear .was not a very 
common sight on the roads. Now a woman 
may drive any sort of motor \ chicle. fia)m a 
solo motor-eyele to a motor delivery \an or a 
45 h.j). limousim'. without allrat ling attention. 
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unless, of course, she handles the car so badly 
as to be a common danjjcr ! I’liere is no 
sovereign remedy for the fool drivc'i’ of citlu!r 
sex, but fortunately tJiesc' ar(' Very f(‘W indeed. 

The family voman may lunv legitimately 
take more interest m the family car than she 
did before, because she vill most , probably 
drive it more, herself. , She may take her 
husband and visitors to and from tlie station, 
the youngsters to school, her frieiicls and her- 
self out slio])]hng and visiting during the day, 
and surrender the Avliei l to ]u i‘ husband for tlie 
longer di’ives of tlie week-end v'ery gladly. It 
is, of coui,\se. her own particular business to 
see that that gentlemr.n does not iind undue 
fault with the eoiiditimi of tlu; ear wlien she 
hands it over to him ! 

Assume the \ ehiele in (juestiun to be a iive- 
seated machine vilh an o]Kn louring laxly, 
horse-power iibout TJ-lo, viiat changes are 
necessary as eonn)arrd with tlie ear bouglit 
by paterfamilias in il)'‘ old days for the usi' of 
the family, but to be driven either by himself 
or a paid chauiieur 

First of all there is protection from tlie 
weather to be considered. 'I he seri'cn must 
be double and .jitled with a positive quick- 
locking device, so that it can he set at any 
desired angle to suit particular conditions. 
Then the hood must he in the full sense of 
the word a one-man-hood or in this case a 
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“ one-woman-liood.” So far the term has 
been a misnomer in many instances, for many 
l)oods have nc;ed(;d the oombiiu'd efforts of two 
people to put lliem either up or down. 

Tlic side-eurtains sliould lit closely and have 
amjde-S'zed lasteninfTS tliaf. ’are not burrxSd 
over or ]),ulled out after a week or two of use. 
They should fitted .with pooef-sized windows, 
and should open outwards with the doors. 

Very ob\iously some pi’ovision should be 
made for the dilferent reacli of lep and arm in 
dri\'inp. What makes {■‘or eoml'ort with an 
averape-si/.ecl dri\ er would make an \inusually 
tall })erson \aTy uneumf’oiiabh; and. (•ramped, 
and mipld even Ije danp'‘rous for a person 
sliorh'f Ilian the usual, it is not at all dilhcult 
to allow for lhi,> elianpinp ;d)out of drivers. 

Kither the drivinp seat itself can be made 
adjust;d)le slidinp in a runway either towards 
or fi’om the steerinp whei l. and being securely 
locked by one na-N'ment of a lever (jr the 
respective pedals to aeeelei-aloi-. brake, and 
clutch can be made adjustable, at the option of 
the manufaelurers. If both slidinp seat and 
adjustable ped;ds be provided it would be a 
jierson \ cry much out of the ordinary who 
could not be ])ro\ideil with tlje Muaximum of 
comfort when handling ti.e ear. 

If the car is to be d(i\en exclusively by a 
woman some slight departure from the standard 
littingsis permissible ; indeed one would think 
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that even in these days of a “ one-raodel ” 
policy it would pay the makers to equip some 
few of their nmehines specially for the woman 
owner. There can be considerable difference 
of opinion about the wisdom of providing 
mechanical accessories having to do with the 
running of the car itself. 

Some til ere are who would urge that, not 
having a train('d ear for* mechanical sounds, 
the car's working sliould b(^ sliown as nearly as 
possible on the dashboard, so tliat her eye 
would warn the driver in case of imminent 
trouble. Others say that the a^■erage woman 
is no woi;,se than the average man in this 
matter of a mechanical sense, and that to load 
up the dash with indicators and gadgets of 
many kinds nould sinqily mean additional 
expense, add to the complication of the car 
itself, and either scare the driver into extreme 
and uncomfortable nervousness or render her 
quite oblivious of the cxisti nee of the tittings 
and their functioninir. 

As in most cases the lialance of informed 
opinion inclines towards extreme simplicity, 
it is the business of the ear manufacturer to 
build ears that, with reasonable atlc;ntion to 
lubrication alid driving, will go on running for 
tens of thousands of miles without failure; 
and if the makca- does what is expected of him 
in this res|)eet there is no need to complicate 
matters ; any tendency towards undue wear 
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will either make itself known to any intclli- 
genee, mechanieal or otherwise, or will be 
detected in the course of the annual inspection 
and overhaul which is the birthright of every 
self-respecting car. 

The dashboard of the touring par for tlj^ 
woman driver should carry simply a trust- 
worthy speedometer,* a ejoek^ a volt and 
ammeter combined with the switehboard for 
the electric-lighting, and an indicator gauge 
for the engine luljrieation. If the owner care 
to embellisli the dash with a (lower vase, 'that 
is her own affair. 

For tlie purely feminine ear, howe.v.er, special 
attention should be paid to the matter of 
detailed littings. For examjile. it is the business 
of the eoachbuilder to provide some accom- 
modation for the shopping and visiting list, 
the library book, the companion containing 
mirror, brush, etc. ; and it is undoubtedly a 
convenience to a wciman driver to have a small 
rack or locker somewluae round about the 
driving seat for the reec-ption of small parcels. 

Ineiilentally, the wimian owner-driver has 
need of more attention in the matter of aecom- 
rnodation for hat-Iioxes and travelling gear 
generally. An ani])le-si/,ial Jujjgage carrier 
should therefort; form part of the standard 
fittings of the ear. One of the most appreci- 
ated littings on the open touring ear is a small 
window' in the screen for use in fog and bad 
7 
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weather generally. Failing this, some form of 
screen clearer, which can be operated without 
leaving the driving scat, is a necessity. 

It is rarely that a woman will own and drive 
for herself a car heavier than those referred 
to. A big. qar, no mutter who owns it, has 
generally need of a chauffeur, if only for washing, 
cleaning, and tire-.chan^ng. 



CHAPTER Xm 


A CHAPTER ABOUT TIRES AND DETACHABLE 
WHEELS 

9 

Once u},on a time there was a monthly review 
of travel called The Car Magazine. It was 
born in 1903, and was founded and* edited bv 
the lion. John Seott Montagu, who is now 
Lord Montagu of neaulieu, C.S.I., and one of 
the best friends that the motor-car has ever 
had. Sixti'en years later the spirit of the 
journal still lives in The Cur and Aviation, 
which was also founded and edited by Lord 
Montagu, m whose editorial footsteps the 
present writer unworthily iollows. 

The fact is simply mentioned in order that 
the quotation whieh follows may be inter- 
preted in the right spirit. Every man who 
dares a projiheev or even a direet^expression of 
opinion runs a risk of being prey ed wrong with 
the passing of time. Even now there is talk 
•of the invention of the really successful un- 
puneturable pneumatic tiro and, for all one 
knows to the contrary, this chapter may be in 

99 
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need of rev'ision almost before the book is in 
the hands of its readers. 

A contributor in The Car , Magazine once 
wrote an article called “ How to keep a car for 
■ £.‘^0 per annum.” 'J’he author pointed out that 
tne greatest' enemy of economy in cars was the 
pneumatic tire, and lamented the fact that no 
enterprising maker woukf build a light car at a 
moderate selling cost and lit it \\ith solid tires. 
The writer says : ”... the moderate jwiced 
vehicle on the all-conquering pneuniatics which 
we practically arc forced to acci‘j)t 'whether 
we desire them or not.” 

And farther on in his article the contributor 
says : ” It is quite futih- to consider the 

possibility of running a four-seatetl vehicle on 
pneumatic tires cliea])ly. 1 ha\'e done it, and 
many others have done it aKo on solids, but as 
far as I know the four-seated clieap car with 
solid tires, good and sensible vehicle tlunigh it 
be, is ‘ off ' for the ]>resent.‘' 

The idea at the back of the writer’s mind was 
that the pneumatic tire was suitable for very 
light machines like bicycle.-s and tin: low- 
powered two-seated cars, but it was too costly, 
both to buy and to maintain, for the heavier 
cars. Possibly there was a lot of truth in the 
contention sixteen years ago, and though the 
reasoning was not .altogether right at that' 
time it was not so wrong as to be absolute 
nonsense even now. 
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Much progress has been made in the manu- 
faeture of tires, both solid and pneumatic, 
but if owners are not prc'pared to give just 
reasonable attrition to the tires of their cars 
they are going to lind them an expensive 
luxury wliether tin; vehicle be a cheap ligj'.c 
car or a luxurious limousine. 

Durinci tlie war tl\e cost of tires increased 
very little, and in IfUO. as ('ompared with 1915, 
the average cov(;r was .about o.j-.30 per cent, 
more. Of course the supply of rubber is rapidly 
inereasiiig as tlie plantations put in .hand 
during the rubber boom and afterwarils begin 
to l,)ear. and. on the supply-and-demand law, 
the cost of rubbt r will fall. 

Whether this will oil-set tlie higlier w'ages 
and taxes that Ji.eve now to be paid or not it is 
too soon to say. and on the whole, pi'rhaps, it 
would be wiser to accept tlu' fact that tires 
are and will remaiii di-arer than tlu'y were 
before; the war. '! herefore it be hoves every one 
wdtli an eye- te) economy not tej ee)nsider the 
time spe-nt in le»e)king eeve-r the tires as wastcel. 
It hiis, inele-eel. a weiy eef translating itself, 
fave>urably or edlu-rw ise-, into f .y. e/. 

In tlu- lirst plae-e- no tire- sheuilel ever be plaecel 
em a rough or ruste-el rim. or e)ne,that is denteel 
.-dong the- be-;uiing. llust is a eleaeily ene-my of 
rubbeir anel » anvas. anel many a cen er with 
thenisands e>f miles e)f running K-ft in its tre-aei 
has had te) be scrapped simply because a 
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rusted rim has eaten right into the tire’s founda- 
tion, and rotted it until the walls of the cover 
pulled away from tlic beading. 

It is not at all a bad idea, cv-on if no trouble 
lias been experienced, to change the tires 
about on tlic wlu els as the treads begin to wear, 
'i'kis. in the cti'dinary way, will be after a few 
thousand miles of running - dependent on the 
weight of the car and the speed at vdiich it is 
generally driven. While the covers are oTf it 
is an easy matter to examine the rims for rust 
which, if it is present and it will be -can be 
the more easily removed because it i?< not of 
long standing. 

A shaped stick and a sheet of medium 
emery cloth are the best tools tt) use in getting 
rid of the rust. Afterwards, the whole of the 
inside of the rim should be given a coat of hard- 
drying enamel. Liquid grajihite or ordinary 
stove polish will serve equally well. An 
important point to remember, however, is 
tliat it is no use jiutting on tin; enamel over 
rust, grease, or dirt. dhe surfaces to be 
treated must be absolutely clean, or no good 
will result. 

If the edg(‘ of liie rim bo dentcil or cut, the 
whole wheel, jinless tin rim be of tlie detach- 
able type, sliourd be sent to the garage t{^ be 
trued up. '.'bis is a simple enough 0 ])oralion, 
but the necessary ajiplianees are not found in 
the usual private garage. Often the enamel 
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is taken from the edge of the rim by the levers 
used in putting on or taking off covers. The 
cl lipped places should be rubbed down with 
emery elotli anKl rc-enamilled. 

The idea of this jircsent book is to talk about 
tlic new motoring, and it is not intended 
serve as tcxt-liook of motor-ear worksliop 
practi(!e. 'I’liosc entlijiisiastic owners who wisli 
to be versed in every liint a*nd deviee useful to 
them in aetually fitting tires and covers should 
not fail regularly to study the pages of the 
weekly teehnical journals., sueh as The AiHocar 
and The Molor and their idlicd publications 
dealing with motor-eycles and light cars. 
Each of these journals also publishes a prac- 
tical text book wliieh is thoroughly to be 
reeonmiended. One understands, also, tliat a 
further edition of Lord 'Montagu's The Montagu 
Book of Molorino is to be published this 
year. 

'Phere is one most important matter, how- 
ever. that should on no ai'eount be overlooked 
by those mot(>rists anxious to study eeonomy. 
It is that the tires b(' inllated to the pressure 
advised by the maker, 'fhere are tAvo quite 
human objections to this course : one is that 
with tlu; average' hand-ojnrated jiump, which 
is a nasty and iiu'lfieienl affair of cheap brass 
and leaking wasin'i’s. makes it almost im- 
possible, without somelhing liki- superhuman 
effort, to work u)i to the si't pressure : and 
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the other is that a well-inflated tire causes 
the car to bounce more when travelling at 
high speeds on rough surfaced roads. 

As to the first the trouble is easily and 
cheaply overcome by buying and using one of 
ti.e excellent foot- pumps which are made and 
sold by some of the tire eomjianies. 'J'he Wood- 
Milne, perhaps, is the best known. It used to 
cost about £2, but now the price is more like 
£2 105. If it were tv-ice as much it would be 
a most excellent investment. With its aid the 
biggest tire can be pumped up from Hat with- 
out excessive exertion in a few minutes ; and, 
indeed, were it necessary to do so the jmrnp is 
capable of producing pressures far in excess of 
what any tire can reasonably be exjicctcd to 
withstand. Ihc Dunlop people also sell a most 
excellent foot-pump. Both the ajiplianees are 
light and compact and occupy very little room 
on a car. 

There is some difference of opinion as to the 
respective merits of detachable rims and wheels. 
Each has its advantages and disadvantages. 
The complete spare wheel weighs quite a lot, 
and provision for housing it somewhere on the 
car must be made. If two wheels are carried 
the probleni is (;;om])licated by so much ; yet 
two wheels arc really nec(;ssary if trouble on 
the road is to be avoided on long-distance 
touring. Again, the complete whecd is more 
expensive than the simple rim. Against this 
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must be set the fact that the complete wheel 
is more readily shipped and dismounted. 

In both cases the covers must be mounted 
and inflated in'tlie garage, and carried on the 
ear ready to be slipped into place without 
delay. One does not avoid’ punctures and 
Imrsts by carrying spare wheels or rims - one 
simply makes the repairing more convenient. 
The detaeliable rim 'is lighter, of course, and 
two or thr('e rims weigli no more than one 
eomj)l<'te wheel. With a little ingenuity the 
interior^s])ace can be utilised for storing other 
artiel(;s. 

On the other hand. sim])le as the device is, 
it certainly takes more fitting than does the 
detachable wheel, (ireunistancc and indi- 
vidual preference must, it seems, be left to 
settle tli(' problem unless some improvement 
is brought about which will settle the v’^exed 
question beyond dis])ute. 

If tlu; ear be a big oiu' with ample room for 
spares, ami with first cost not tlie main con- 
sideration, pcrJia])S the detachable wheel has 
most advantages. Where both space and money 
are limited, however, there is a great deal to be 
said in favour of tlie det.aehable rim. which has 
th(‘ additional advantage tha^ if if be of the 
contractile type; it is a simi)le matter to g('t the 
cover into position without the use of levers. 
Witli the wheel, of course, the cover has to be 
forced over the rim in the usual way. 
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It is a pity that vulcanising is not more 
popular. Those car owners who have once had 
tires vulcanised can never understand why so 
many people are prepared to pot up with the 
old-fashioned and iiK'llicicnt repairing methods. 
There is practically no accident that can 
happen to a tire on the mad, beyond that of 
tire, which cannot be made good with a vul- 
caniser and a skilled opoiator. 

A valve pulled out of its tube ean be replaced 
and the tube made equal to new. A burst of 
up to a foot in length ean be patelied and made 
as though it never existed, t'ovi'rs cut almost 
to shreds with broken glass can be renovated, 
and the damage made good in the evi-nt of that 
disastrous hajipening wheii a sharj) nail or 
flint works its way in between eu^■er and tube 
and plays lun oe Ix fore a burst comes. 

d lie ordinary owner, of course, cannot reason- 
ably hope to become a skilled vuleaniser with- 
out tuition and practice. By following simple 
instructions, however, it is possible, with a 
modern outfit, to do all straightforward repairs 
at the first trial, d’he simj)lest jobs, such as 
filling up a gash in an outer cover, ean be 
done without removing the tire or even deflat- 
ing it ; the vulcanising outfit can be; strapped 
into position on tlic cover itself. Nor is the 
outfit expensive. A satisfactory portable vul- 
eaniser capable of dealing with all ordinary 
work and which can be carried on the car, 
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together witli a supply of material, can be 
had for a five -pound note. 

The manufacturers always state what size 
tires should be used with their ears. In nine 
cases out of ten the buy(;r will be well advised 
to fit a size larger. The cxtta cost is more 
than made up by the increased comfort in 
running, tlie longer life of the cjiassis, and the 
extra mileage tJie bigg(;r tiros will cover in the 
ordinary course of events. 

It is as well, also, to pay some attention to 
the tyj)e of tire used. In the summer,- for 
exam])le, for ordinary touring in England, 
])lain treads all round, or rubber non-skids, can 
conveniently and chc-aply be used. In w’et 
weatlier. however, the danger of skidding 
makes the more ('xpensive steel-studded non- 
skid tire, on two wheels at least, practically 
essential. 

Light and grease are enemies of rubber. 
Spare tubes and eovers, unless carried hi situ 
on s])are wheels or rims, should be well wrapped 
up and storeil in a cool, dark place away from 
the light. It is an economy in the end to 
iia> e sjieeial covers made eviai for these. High 
speeds are terribly hard on tires, while under- 
intlation is another source oi| expense. Es- 
]iecially with the clliptieally shaped covers 
the walls may collapse when the covers are 
under-inllated long before the treads are even 
appreciably worn. 
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One golden rule of tire eeonomy is never to 
delay repairs. If a cover be damaged in 
running change the wheel and have the 
damaged part vulcanised so 'soon as oppor- 
tunity offers. There is a most excellent pres- 
sure-gauge to be Imd wliieh, if motorists would 
only use it, is one of the best friends they could 
wish. At the minimum of trouble this gauge 
can be applied to the valve of the tire, and it 
indicates plainly the exact air-pressure con- 
tained therein. It is known as the Schroder 
pressure-gauge ,• its ‘cost is a few sliillings ; 
and every motorist sliould make a point of 
buying one and using it. 
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WIIAT SORT OF WHEELS 'SHOULD BE USED? 

Generally, wlicn something new is needed, 
manufa«turers turn to the nearest and cheapest 
source of supply. So it was with car wheels. 
Practically all the early cars were fitted with 
wooden or artillery wlu'cls, the two types being 
one, so to speak. Twenty years ago there 
was a sufficiency of wood for all purposes, and 
if nothing els(! had intervened, the present 
price of timber would have forced manu- 
facturers to set about discovering some satis- 
factory substitute for the wooden wheel. 

As a matter of fact other things did inter- 
vene, and. apart altogether from the cost of 
wood, the artillery wheel, even in 11*11, had a 
number of serious rivals, and there were signs 
that the competition was becoming very much 
more strenuous. j ’ 

When car wheels wctc first wanted there was 
plenty of wood available foi‘ the purpose, tiicre 
was special machinery in existence for making 

the wheels out of wood, and tlu'rc was plenty 

luy 
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of skilled labour to hand. Therefore the 
wooden wheel got a big start. It was not long 
however, before its disadvantages became ap- 
parent. In hot weather the spokes tended to 
shrink in the wheel felloe, and there was danger 
of the whole wheel collapsing. Actually the 
danger from this source was more apparent 
than real, for in thc^ course of a long experience 
one has never been confronted with an accident 
due to this cause. 

\Yarping of the wood could, however, without 
seriously affecting the strength of the wheel, 
throw it out of truth to some extent, with the 
consequence that undue wear on the tire fol- 
lowed. A further disadvantage was that the 
artillery wheel presenter] dilliexdties in cleaning. 
A hose pipe and a spoke brusli. of course, could 
dispose of most of the mud and dust : but 
because the spokes were painted and varnished 
it was necessary to go o^■er each one sc-paratcly 
with a leather unless tlie wheels were* allowed 
to become deplorably shabby in a short space 
of time. 

Now, car owners do not like shabby vehicles, 
yet they object to sj)endin2 time and effort 
in keeping the vehicles clean. Wheal makers, 
then, wc^re conftv)nted with the task of finding 
a wheel that was just as strong as the artillery 
type, that was impervious to climatic changes, 
that was light in weight, cheap to manu- 
facture, and at the same time that lost nothing 
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in appearance in comparison with its wooden 
rival. 

A great many experiments were made before 
satisfaction was obtained. Some of tlie early 
disc wheels were •dangerously ^y(;ak and far too 
heavy. Almost from the Ixtginning there were 
one or two makers of cars wlio used the wire- 
spoked wheel, but these ha^ a long and uphill 
light before it was gener.dly recognised that 
the wire wheel was much stronger and reliable 
than tlic artillery, wheel. 

A gre4tt many people "also objected to the 
former as looking too thin and “ tinny ” for 
motor-ears. It was exeelh'nt for bicycles, they 
said, but it was not suitable for cars. A 
trivial reason, ol course, and one not based on 
absolute fact, yet every maker knows to his 
cost that :in unreasoiu'd ])rejudice on the part of 
the buying jjublic can kill a splendid invention. 
On the other hand a sudden and almost un- 
reasoned public liking for some simple invention 
can and does create an enormous demand. 

'fhere arc the stories of simple inventions, 
for example, when fortujiatct inventors made 
big fortunes, liid not the man vho j)laced a 
rubber tip on the end of lead pencils thrive 
exceedingly '! Yet tlie idea wvs simply a fad 
that tlu; j)ublie adopt etl. ^^’ho uses rubber- 
tip})ed pencils tliese days ? 

Wire-spoked wheels were improved in various 
ways from time to time. Then a series of eon- 
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elusive tests proved that they were stronger 
than the wooden wheels. They stood up to 
their work in all climates, and age seemed to 
have no effect on them. Yet they remained 
more costly. 

J'ortunatoly the public eye began to get 
accustomed to them— perhaps the fact that 
the makers of expensive cars, who were deter- 
mined only to use ti.c best materials rtigardlcss 
of expense in their prt duets, had sometliing 
to do with tlie case ; pciople, seeing tlie best cars 
built by makers witli a reputation to Miink of, 
fitted with wire wheels, began to regard them 
more favourably, and the slight extra cost is 
now very little, if anything, of a handicap. 
The wheel is, indeed, excellent. It is strong, 
light, and long-lived, and it can be cleaned with 
the minimum of exertion. 

The first of the disc whe(;ls, as already said, 
were both weak and heavy ; they were also 
associated for a while with heavy commercial 
motors and various types of spring wheel. 
So far as the writer’s experience goes there* is 
not yet any satisfaetory fo’’m of spring wheel. 
The idea fell into })ublie disfavour for a while ; 
then a compromise was arrivx'd at, ehielly for 
racing purposes., 

The ordinary type of artilhay wheel W’as 
fitted with an outer disc for the purpose of 
lessening wind resistance- - which it successfully 
did. But the cone-shaped disc, brought out 





SHOULD BE USED? 113 

to a point in the centre of the wheel, was un- 
sightly. After a while various improvements in 
construction were made, and now it is possible, 
and not costly, to fit the wheels of any ordinary 
car with quite satisfactory discs : discs that 
look well witliout, however, affecting accessi- 
bility in any way. 

In the meantime other rnaBufacturers had 
stuck to their experimental work, and now 
there arc available all-metal wheels of the 
disc type that ^re perfectly satisfactory as 
regards weight, cost, life, and appearance. 
This type of wheel is, indeed, growing rapidly in 
favour. The Americans have coined a very 
expressive word for these wheels : they call 
them “Disteels,” and although one company 
has adopted the word for its own products, 
the title is more of a generic one. 

Both in England and on the Continent there 
are now available excellent steel wheels of the 
tubular spoke variety. These in most respects 
are just as satisfactory in operation as the- disc 
type, but to outward aj)p('arance they resemble 
the artillery wheels. Tluy do not require so 
much polishing, however, for the metal takes 
paint and varnish better than wood, and a hose 
and spoke brush in cleaning is all •that is neces- 
sary. 'I'hey are light, strong, cheap to manu- 
facture, impervious to climatic change, and 
long-lived. 

Twin wheels are finding some degi’cc of 
8 
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favour on the heavier and more luxurious cars. 
They are only fitted to the back-axle, of course, 
and although tliey help to cushion road shocks, 
while the tires give a bigger mileage, it should 
be remembered that they are much heavier, and 
that the ear needs six covers and tubes in place 
of four. AVliether the extra initial cost is 
justified can best be discovered by car orvners 
themseh es after aetual experience. For really 
heavy ivork with a big ear they arc, pcrhajis, 
taking all things into consideration, an ad- 
vantage. 

The wire and nielal ivhecls must, however, 
be considerably eheapeiied before they can 
expect to oust the wooden jiroduct. especially 
in countries where there is an abundance of 
suitable timber for tlieir eonstruetion. and also 
a demand for the cheapest ears. In the 
ordinary way the wooden wljei'l will stand 
up to its work foi' years ; ajiart from exccssu'c 
side strains -under which the wooden wheel 
crumbles up altogether, while the metal con- 
structions only buckle it will certainly stand 
up for tlirce to (i\ e yi'ars. 

And the cheajjest class of ear is not intimded 
by its maker to go on for ever, tiive it three to 
five years of 'iiar.d work, and then, argues the 
manufacturer, it is time the maeliine was 
scrapped, having earned its cost, and a new one 
bought. Where these conditions obtain, then, 
the wooden wheel has a long life before it 
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unless great improvements are made in the 
other types. Elsewhere the metal wheels hare 
a better chance. 

One is not particularly impressed by tlio 
prospects of the spring, clastic, or resilient 
wheel. So many havt; been tried and so many 
have been found wanting. Naturally the 
problem is by no means an impossible one. 
Aii_y day some invention may come along that 
would consign all the present ideas to the scrap 
heap. Were a reajly satisfactory spring wheel 
availabl(^ there would be n?) need for pneumatic 
tires. (onversedy, if we had a trustworthy 
non-puncturable ])neuinatie tire th(*re would 
be little need for Ihe spring wheel. I’ossibly 
some clay we shall have one or tl)e other, or a 
combination of the two. 

'i’here is a third way out ol' the problem : 
springing and suspension systems may be so 
improved that any sort of wheel would be 
satisfact ory pro\ itlc-d it weia- strong enougii to 
stand up under the road shocks while support- 
ing the weiglit of the car. It woidd be a great 
advantage if soiuetliing of this sort were avail- 
able. In addition to simplifying motoring it 
would also cheajien it. 

'i'liesc things, however, are in ‘the future. 
Nowadays we have our choice: wooden 
wheels, discs, and metal spoked. Ail have their 
own distinctive advantages. 
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CARBURETTERS : EITELS AND ENGINE- 
STARTING 

Unless we can get liaek to tlic motor fuel 
standard of pre-war days, an unlikely occur- 
rence, many well-known makes of ea.buretter 
will need to be redesigned. 'I’lu' earburctter's 
function is to sujiply the engine with a suitable 
explosive mixtun at all sjieeds regardless of 
climatic conditions. No a])[)li;iiiee has yet been 
evolved that does the job. judged from the 
scientilic point of view, ellieiently. Tin' (aigine 
is starved of fuel at some specib. and is too 
richly supjilied at oth(;rs, and at no time nor 
under any condition is the lull ellieieney of tlu; 
fuel obtained. 

SeientiUc engineers are, however, more 
interested in such oihuse matters than the 
av'crage car owner, who is (piite salislied if 
the carburetter supplies the engine with a 
fairly satisfactory mixture at the rate of 
between lifteen to forty miles to the gallon. 
Should some new device double this - why, 
all the better, thinks the sensible motorist. 

The fact is, though, that during the war all 

no 
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the high-grade motor spirit was taken by the 
Government, and tlie stuff left over for eivilian 
use had more; the properties of paraffin oil than 
petrol. It was Ifeavy and oily, and would only 
vapourise wluai heated. Under the best condi- 
tions it was difficult to supply the engine with 
a good (!X])losive mixture, and the consequence 
was the cylinders and pistons carbonised 
rapidly and tlu; engim; had to be cleaned out 
more frequently. 

In order to cope with the ])oor(T fuel many 
owners reduced the ellicioncy of the car-codling 
system. Some cut t!u‘ air-fan out of action ; 
others fitted a co\\;r 1o the radiator to preserve 
the heat ; a very favourite dc\'ice was to feed 
the carburetter with hot air, ge iK'rally supplied 
by fitting a mm to tie - exhaust pipe. Thorough 
people tried a combination of all three, and 
added otlu'r devices of their own invention. 

The main idea v.as to assist va])ourisation 
by applying artilieial heat. In prc;-war days 
the higher-grade jxtrol readily vapourised, 
being a volatih- spirit ; an explosive mixture 
could readily b(‘ produced by exposing a 
quantity of t!u‘ spirit to th.e air at a normal 
temperature in an enelosed s})ae(a War spirit, 
however, was not M)Iatih“ to anything like the 
same degree;, and i-onsidirable artificial heat 
was needed to vajiourise; it. 

Nowadays motorists are being supplied 
with im])rovcd petrol, but because many other 



118 


CARBURETTERS 


uses have been found for the spirit, while there 
are prospects that the natural supply may 
soon be unequal to the demand — there arc other 
reasons, also - -it is doubtful whether, at least 
for some years, we shall ever get petrol of the 
old pre-war quality. In consequence car- 
buretters must be redesigned to deal with the 
heavier and less volatile fuels. 

Of course great things are expected from 
new motor fuels. Alcohol liolds out distinct 
possibilities ; it is to be had fT’om many sources ; 
there is practically no limit to the supjily that 
can be made available should the demand 
justify it : possibly it can bt^ more cheaply 
produced than petrol, and most countries 
have or could have a native source of supply. 

Then there is benzole. Here in Kngland, 
if our coal were properly treated, we could 
produce about 1 ()(),(>()(>, 000 gallons of benzole 
annually. This, roughly, represents about one- 
half our motor sjiirit consumption, t'oal-gas 
also is a promising fuel. During the war, and 
especially in the industrial districts where there 
was a good supply of coal-gas immediately 
available*, many motor vehicles us(;d the fuel 
in preference to petrol. It compared most 
favourably as to cost. 

The big gas-bags of rubberised fabric were, 
of course, unsightly, but these were simply 
in the nature of preliminary experiment. It 
is not at all impossible to build light containers 



FUELS AND ENGINE-STARTING 119 


capable of holding gas under great pressure : 
a battery of these could hf>ld enough gas to 
carry tlie average velnclc as far as an average 
tankful of petibl. By standardising tlie con- 
tainers, just as tjie petrol tins are standardised, 
n)otorists vould be abh', having once bought 
their (‘(piipnient, to exehangi’ erjipfy containers 
for fully charged ones at practically all 
ga,i’ag(!s, for the price of eery little more than 
tliat of tlie gas contained tia rein. 

There is a pi()S})cet, also, {Jiat inotoi’S may 
be iitted vitli individual gas-proflueers iu the 
future. An cxperimenf nl vehicle already 
equijijied vitli such an ajtparatus has given 
most gratifying results, and although the 
appliance vas unsigidly and oeeu])ied too much 
room, nevertheless it proved trustworthly in 
operation, and the gas produced was equal in 
cost t(' jietrol at about ])er gallon ! Further 
ex])erinu-nt along similar lines shoukl lead to 
striking im])ro\ ements. 

Indeed, one- way and another, then- arc 
half a dozen or more ways of running motor 
vehicles on fuels other than petrol. Ihit the 
point is that at the moment we have either to 
use petrol or benzole, these being tin; tinly fuels 
immediately available at a reasojiable cost and 
in ade([uate quantity. 

Some earburidters are water-jacketed in the 
ordinary eonstruetion. After the engine has 
been running for some time and the water in the 
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cooling system is heated, the carburetter is also 
warmed by the water, and therefore vapour- 
isation is assisted ; but there is no benefit from 
the watc'r-jaeketed carburetter when the engine 
is being stai’ted from cold. 

There are several ways of overcoming the 
difficulty. 'Ihe radiator may be drained and 
refilled with hot water ; a charge of volatile 
spirit may be squirted into the cylinders ; 
the induction pijie may be warmed with rags 
wrung out in liot Avater. or by a shaped iron 
previously heated, or by some electric appli- 
ance ; the carburetter may be primed and a 
very rich mixture supplied, or tlie air-intake 
may be stopped up either with a rag or a 
hinged flap. 

All these dcA'ices, however, Avith tlie possible 
exception of ])riniing the carburetter Avhen 
special proA'ision for doing this is proA’ided 
eitlier on the dash or the steering column, are 
in the nature of tricks or “ stunts.” OAAners 
noAvadays do not Avant to lift uj) the engine 
bonnet and fiddle Avith the carburetter before 
the engine can f)c started: therefore the car- 
buretter makers must redesign their applianees 
with a A'icAV to proA’iding an <‘asy starting 
mixture even Avith heaAy. non-A'olatile fuels. 
Particularly is tliis necessary Avhen engines are 
started l>y meelianieal means. The thing sounds 
paradoxical, possibly, at first glance ; actually 
it is not. 
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TFic batteries from whenee the electrie engine- 
starting motor takes its eurrent are not of un- 
lijiiited capaeity, and if they are called on to 
turn over the engine many more times than is 
actually necessary in order to start it they will 
quickly become exhausted. They, may easily, 
ind(;ed. be damaged so severely as to necessi- 
tate extensive ri'jKiir. ITifortnnately, also, the 
engine vill be hard<;r to start in winter when 
the weather is m>rmally eold< r and more night 
driving is the ijsual thing ; hut on night 
driving the lani])S are usc'd. and. taking their 
eurrent from tlie sanu; battery as the starter, 
the battery hardly has a ehanec to become 
fully charged. 

Probably the best way would be for all car- 
buretters to be fitted with an eh'etric heater 
which could be switched on b'r a few minutes 
whenever a dead-cold engine is to be started. 
This, however, is hardly the carburetter maker’s 
work, 'flu first cost is also a factor against 
its general adoption for any but the expensive 
cars. As an alti'rnative wry rich starting 
mixtures would lx- best. 

If this cannot be aulomatieally arranged 
in the earbureller design there sliould be some 
easy adjustment eoinenient to •the driver’s 
hand, bid attention shoidd be given to ensuring 
that the carburetter setting returns to normal 
when the start has been cfleeted and the engine 
warmed up. The ear manufacturers should 
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also remember that poorer fuels will be used 
in the future, and in conseqiience they should 
provide their vehicles with an adjustable 
cooling system, citlier by way of providing the 
radiators with louvres, by tlirowing tlu* fan out 
of action or redu-’ing its elheieney : a “ Jiot- 
spot in the induction pipe is also Avorthy of 
the car maker's attention. 

In justice to the carburt;tter makers it must 
be said that, even when asing the poor quality 
war spi’it the writer had no trouble in starting 
cold' engines even in the coldest a\ cipher, at 
the cost of some little attention and trouble, 
coupled with a little extravagance in petrol 
consumption. The average ear oAvner, hoAV- 
e\X‘r. as already said, lias no liking for 
“ fiddling ■’ Avith his ear ; lie Avants a macliine 
that is, in eilect, automatic. 

Ordinarily the carburettca’ setting should 
only be altered by a qualilual man. for the 
amateur has neither the patience nor the 
experience to improve matters. Jt is not ahvays 
a question of fuel consunqition or jioAvcr. A 
great many things must be considered. There 
should be plenty of jiOAver at Ioav sjieeds, for 
example, Avithout undue fuel extiavaganee on 
high. Agaiii, a very low consumption may be 
obtained proA’iding that hill-climbing poAver is 
sacrificed. 

The expert, knoAving the carburetter Avith 
which he is dealing, may Avith advantage 
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change the setting several times a year to suit 
varying climatic conditions, but the ordinary 
owner had best be content with a good average 
s<;tting, wliich is best selected by the makers 
of car and carburetter in conference, which 
makes up its loss on the s’vings^^so to speak, 
with its gains on the roundabouts. 

The enterprising car manufacturer will, if 
he finds it impossible to obtain any carburetter 
especially suited to any particular engine from 
the easy-starting point of view, fit on e p r other''-' 
of the^i-iniplc devices for helping in this respect, 
of whicli there are now several on the market. 
T’licre is a small auxiliary tank, for example, 
which is mnuntc'd somewhere on the dash, and 
which eonlains a pint or so of high-grade fuel. 
A small j)lunger-pum]) is geared up to the tank, 
and a dc])rcssit)n of lh(“ plunger sends a charge 
of j'.etrol-saturated air along a small pipe 
directly into tlic intake manifold. This is a 
simple, j)(/sitivc, and inexpensive appliance 
which can readily be fitted to practically any 
car. 

Prior to Ihl t there were only two systems of 
petrol feed employc'd to any extiait on English 
ears. The simjilest was the gravity-feed, 
which demanded that the tank be housed well 
above tlu; earburetti'r. For ordinary travelling 
thert! Avas littU: fault to be found with the 
system, providing tank and carbiu’cttcr were 
intelligently located. At high speeds, how- 
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ever, either on the level or when hill climbing, 
there was a danger of the carburetter being 
starved of fuel. 

The pressure-feed system was more generally 
used on the more expensive ears. When in 
working order it Av.as more ])ositivc in action, 
but its extra complication increases the possi- 
bility of trouble. An auxiliary h.and-pump is 
provided in order to work u]) an initial pressure 
in the petrol tank ; afterwards the pressure is 
maintained by meehanieal means. There is a 
furtnor advantage in this syston in tlj^at the 
petrol tank can be of greater eapaeity, and it 
can be housed out of the way to the rear of the 
car. 

Of late years the .Vmerieans have been giving 
great thought to what is known as the \ aeuum- 
feed system which has now come into great 
popularity with the American makers. Briefly 
it is a combination of the gravity- and the pres- 
sure-feed systems. As with the latter the main 
tank can be carried at the back of the chassis. 
By air pressure tlie petrol is forced to an 
auxihary tank housed on tlie inner side of the 
dash and well above the carburetter. From 
this second tank the feed is bv gravitv ; the 
whole action, of course, being automatic and 
calling for no attf-nlion on the driver’s part. 

This system is becoming increasingly pf)pular 
in this country, and some of the post-war cars 
will be fitted with it. One of the best known 
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of the English carburetter and accessory makers 
has made a number of improvements, and 
possibly, if his .hopes materialise, the vacuum- 
feed system may even oust the others before 
long. 
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POPPET-VALVED. SLIDING-SLEEVE. AND KADIAL 
ENGINES 

-The 01’^^.i.^‘M’y motorist is still concerned in his 
mind as to the relative merits of tlie ri\'al 
engines. The critics of the older type of pojtpet- 
valve tell him that the engine is noisy and 
inefficient, ■while the other sid(' maintains that 
it is impossible to make a good jt)l) of the 
sliding-sleeve engine in practiee, ho'wever good 
the idea rriav be in theorv. The joke is, of 
course, that there are tens of thousands (T i)oth 
types now in service and giving e\ery satis- 
faction. Somewhat one is reminded of the 
early Gnome aero engines, wliieh. according to 
all the accepted rules and regulati(jns. should 
not have functioned at all. 

Without entering into any seientilie dis- 
cussion we may here outline the main argu- 
ments both for and against the various types 
of engine. After that, uith some knowledge 
of the actual car or ears the prospeeiivi; liuyer 
may have in view, he must {)ay his money and 

take his choice. Tlie poppet-vahed engine, 

126 
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badly made and of unsuitable materials, can 
be an atrocious production. Only one engine 
(;an be Averse the slecvc-valved imit ! As a 
matter of fact, however, every maker with 
anything of a iv^putation to consider is now 
making an cxec'llent engine .withont regard to 
the ty])c. 

'I'he po])pot-A\alve can be noisy, and after a 
littie wear it can bc'come noisi(*r still, Avhile 
with the increase iii noise goes a decrease in 
elhciency. Ihidly, dcsign^'d passages for the 
gases aj^c A'cry easily achicA cd by the designer 
Avho has not made a sjiccial study of his subject, 
'I'hc poppet-A al\TS are held on their seats by a 
comparatively strong coil sjiring. They are 
opened against tlic cornpressiun of the spring, 
either direct through a cam-0])eratcd tappet 
or through a push-rod and a rocker arm, also 
cain-oi)eratcd. I'he lattcT, generally. Avlu n the 
A'ahaiS are ol the overhead type and located 
in the head of tiie combustion chamber. 

'file cams are at lirst very carefully shaped 
to open tin Aalv(' just the right amount and 
at the riglit times : also, by \ ery accurate 
litting uji. play belAvi'cn the tapjxts and their 
guides is reduced to a minimum. Further, the 
space between the tappets aiul the.valve stems 
is very nica'ly adjusted to allow for expansion 
through heat. Uhe consequence is that the 
cam has a rolling action against the tappet, 
the lalLc!!' Avorks smoothly in its guide, the xailve 
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slips sweetly in its guide in turn, and the valve 
is opened at exaetly the right moment and 
almost noiselessly. Naturally, as the spring 
forees the valve back to its seat, there is a slight 
click, while there is a further tapping noise as 
the tappet .come? in contact with the valve 
stem on the up-stroke. 

As wear takes place these noises become 
louder ; the cams tend to lose their shape, so 
,the valve itself is not accurately operated ; 
j^th tappets and valve guides wear and set 
up'^oises of their owii, and although in, modern 
engines every possible means of adjustment is 
provided, it is almost impossible to keep an 
old engine in exact tune. As the cams Avear 
the accuracy of the valve operation is impaired, 
with the consequence that cither poAver falls 
off or there is an undue fuel consumption. 

The overhead type of valve makes possible 
a better mechanical job, for detailed reasons 
which would need too much space for discus- 
sion here. Some time ago there were two 
serious objections to this type of valvx gear, 
although it Avas generally admitted to be more 
efficient. One Avas the danger of the valves 
breaking and leading to a smash OAvdng to the 
fractured head falling into the cylinder and 
coming in contact Avith the swift-traA’'elling 
piston, and the other was connected with 
lubrication difficulties. The first objection has 
been overcome by the use of steels so strong 
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that breakage is humanly inconceivable, while 
the experience engineers have gained during 
the war with aaroplane engines has made it 
possible to overcome the second quite success- 
fully. 

Poppet- valved engines needed for ’ high-speed 
work, such as racing or flying, are sometimes 
fitted with two inlet and either two or three 
exhaust valves per cylinder. This, of course, 
leads to a more complicated valve gear and 
increases the chances of trouble ; at the same 
time it makes possible a vastly more efficient 
and powerful engine with small increase in 
weight. For ordinary touring-car purposes, 
however, the regulation valve allowance per 
cylinder will be one inlet and one exhaust for 
some years to come. Ineidentally, the over- 
head-valved engine has certain advantages in 
the way of cooling and ignition. 

Fouling of the engine is, however, a big draw- 
back of this type— that is, the poppet-valved 
unit generally. Even with almost perfect com- 
bustion conditions the gases are not all burned, 
and, in consequence, carbon is deposited on the 
piston head and in the combustion chamber 
generally. If all the surfaces can be machined, 
so much the better, for the smoother the surface 
the less likely is carbon to be deposited on it. 

It is for this reason, as much as any other, 
that the detachable cylinder head, which allows 
practically the whole of the combustion cham- 
9 
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bers to be machined, is coming into favour with 
car manufacturers. Further, the flaming gases 
generated by the explosion, and swept to a high 
velocity by the movement of the piston, burn 
and pit the valve surfaces, and in time affect 
the gas-tightness of the joint when the valve 
is seated. 

Because of this every few thousand miles 
the poppet-valved engine must be taken down 
for the purpose of cleaning out the carbon 
deposit and rcgrindjng the valve surfaces. If 
this be not done many troubles foll6\v. The 
carbon in the combustion chamber glows at a 
white heat and leads to pre-ignition and over- 
heating, which results in an abnormal fuel 
consumption and a falling off in power. 
The leaking valves fail to hold compression, 
and so the full power of the explosion is lost. 

The troubles arc accentuated the longer the 
engine is run ; and as this depositing of carbon 
and pitting of valve surfaces takes place, so 
wear occurs in the guides, on the tappet sur- 
faces, and on the cams ; and in effect it may be 
said that the eflicicncy of the poppet-valved 
engine falls off progressively practically from 
its first hour of running. 

As alrea'dy remarked, however, by fairly 
constant cleaning and adjustment the unit can 
be maintained in reasonably good condition. 
There is also an easy process whereby the 
carbon can be cleaned out, by burning it away 
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without need to take down the cylinders. 
There are some slight disadvantages attached 
to this mcthodj^but they are not very serious. 
So much for tile poppet -valved engine. 

As to the sliding-sleeve type- of engine, which 
is, although academic critics deny ‘It, a sort of 
own brother to the sleeve-valvcd unit, liere 
the tappet-operated valves are dispensed with, 
and their place is taken by a sleeve or sleeves 
which slide one inside the other or the cylinder, 
and which are concentric with the cylinder 
itself. In the sleeves arc ports which register 
at the required moment and through which the 
explosive mixture is led into the combustion 
chamber and the exhaust gases expelled. There 
arc various modilications of the sleeves and 
valves, but the general principle is the same. 

It is urged against this type of unit that too 
much power is needed to operate the sliding 
sleeves, and that it is practically impossible 
to work to the microscopic accuracy essential 
if the idea is to be really suceessful, while 
the strenuous conditions under which the sleeves 
must w'ork arc such that if the necessary ac- 
curacy is attained it cannot long be main- 
tained. The heat, it is said, must warp the 
sleeves, wdiilc if allowance for this be made, 
the efficiency of the engine must suffer ; further, 
it is next to impossible properly and ade- 
quately to lubricate the sleeves under the 
conditions in which they must ordinarily work. 
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There are positive advantages, however, 
which even the most biased critic of the 
sleeve-valved engine must grant it. First of all 
comes almost absolute silence in operation. 
Sliding one inside the other, and positively 
driven, there is no clicking of tappets nor 
slapping of valves on to their seats. 

It is a comparatively simple matter to cool 
the whole of the combustion head equally, 
while practically the whole of the working parts 
in the cylinder, including- the combustion 
chamber, can bejmachined, even to a polished 
finish if necessary. The sparkling plug can 
be located anywhere in the cylinder head-- 
the exact centre being usually selected for 
various reasons— to ignite the mixture in the 
most advantageous way. 

Further, carbon deposit is not nearly so 
serious a matter, for as a matter of fact it tends 
to settle where it is out of harm’s way, and even 
where it can do more good than harm. Actually 
a slight deposit is rather an advantage than 
otherwise in a sliding-sleeved engines because 
it seals any leaks that may occur in connection 
with the sleeves themselves. As to lubrica- 
tion, well, it must be admitted that the trouble 
is overcome by using a little more oil than 
would be used with a poppct-valvcd engine 
of the same power ; while as to rapid wear and 
tear of the sleeves charged against the unit by 
some of its critics, the fact remains that slight 
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wear is compensated for by the carbon deposit, 
so that it is unaceompanied by any loss in 
efficiency. 

The fact that the engine has been used by 
some of the most famous makers for many years 
now shows that it is a practical success in every- 
day use, and the further fact that it has been 
successfully subjected to the most severe tests 
to wliicli any engine could possibly be put 
shows that in comparison on special work and 
in economy it is n9t in ricked of any concessions. 
To a certain degree it ihay be said that the 
sl(;eve-valved unit increases its efficiency from 
the jirst lionr of its running. Certainly its 
ability to go on running for many thousands of 
miles without need of overhaul and adjustment 
is an outstanding advantage in the eyes of 
many owners. 

W hat the thing boils itself down to is that 
the poppct-valvt'd unit can be made slightly 
more powerful for a while at the price of extra 
noise and a great deal of careful attention, 
while its rival can be extraordinarily silent in 
operation and long-lived, the slcevc-valved 
unit, taking all things into consideration, 
is throughout its life the more consistent 
performer. 

lM<H*haTiically it is a much easier business to 
build a good poppet engine, and it was poor 
workmanship that helped to get the other unit 
a bud name in the early days. The sleeve type 
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needs such excellent workmanship, machine- 
shop organisation, and material if it is to be a 
success, that not every maker dares tackle the 
job — which explains why the majority of 
makers still adhere to the older type of 
engine. 

The radial engine is, for all practical pur- 
poses, a war product. There had previously 
been experimental units of the type, but no 
established ear builder had committed himself 
to them definitely, During the war the radial 
engines for aeroplanes wiae a distinct success, 
however, and tliose motor-ear engineers who 
at the (iovernnient reqiu'st gav(‘ their atten- 
tion to aircraft work ’eery naturally had an 
idea of using the exjierienee gained with light 
high-powered engines to account on their 
return to purely eomnicrcial work. 

The radial engine must not hi; confused with 
the rotary, though at first glance it has much 
in common to outward seeming. In the latter 
the cylinders re\'olvt; round a fixed centre, 
cooling themselves by their passage through 
the air. 

Tlie type is not particularly suited to car 
work. ’J he radial engine has lixinl cylinders, 
set star fashion around tlu; base chamber. The 
single throw crank shaft, to which all the con- 
necting-rods arc geared, rotati^s and has keyed 
to it a flywhei'l in the ortliodox car manner. An 
engine of this type lends itself very readily to 
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air-cooling, which is an advantage both in 
manufacturing and in use. Soon after the 
first announcement was made that an estab- 
lished manufacturer intended to build a light 
car fitted with an engine of the sort it was also 
announced that an improved rUethod of casting 
aluminium cooling fins into the "cast-iron of 
the cylinder casting had been discovered. 

The conductivity, or heat transmission pro- 
perties, of tlie liglitcr metal is about ten times 
that of cast-iron at a temperature of 600 
degrees Fahr. ; so tlierc should be'lio difficulty 
about the cooling of the unit. Very strenuous 
tests have shown the method to be a marked 
success, and incidentally the experiment may 
even lead to the ordinary upright type of 
car engine being air-eooled. The greatest 
problem in air-cooling is to ensure that the 
back of tlu! cylinders is t;qually cooled with 
the front, otherwise distortion follows. Gener- 
ally the trouble is overcome by providing 
special air-jackets all round the cylinders, 
through which air is either forced or drawn. 
The lly-wheel may be vaned for the purpose, 
or c\'cn a special fan may be; instalkal. 

Another trouble with radial engines is 
that the lower cylinder may ilooil with oil, 
especially when the engine has *ljeen stopped 
for a })eriod. Aeroplane and racing engine 
practice, however, demonstrated the advantage 
of the dry sump, which means that unlike the 
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ordinary car engine, which carries all its oil in 
the base-chamber, the dry sump engine has a 
separate oil reservoir, and only sufficient lubri- 
cant is supplied to the moving works to keep 
them well oiled. A further precaution con- 
sists in projecting the cylinder partly into the 
base-chamber, so that a really excessive quan- 
tity of oil would have to collect in the base- 
chamber before it would reach a level high 
enough to overflow. 

An ordinary magneto, working -with a separ- 
ate high-teilsion distributor, makes it possible 
to dispense with any specially built and expen- 
sive magneto to suit a five- or three-cylinder 
engine, which seem to be the favourite types 
for car use. A simple arrangement makes it 
possible to release the whole engine from its 
anchorage, or at least to swing the cylinders 
round ; this provision is necessary when some 
adjustment is needed to the bottom cylinder, 
which otherwise would be most inaccessible. 

There is a good deal to be said in favour of 
this type of engine. It is extremely powerful 
in relation to its weight ; the length is, of 
coiu'se, very much less than with the ordinary 
upright unit ; it can be cheaply manufactured 
in big quantities ; the valve gear is accessible ; 
the cylinder heads can be made detachable, 
a feature which allows the carbon to be cleaned 
out of a fouled engine much more readily, and 
which also allows the whole interior of the com- 
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bustioQ chamber to be machined so that 
carbon does not collect so. readily in any case ; 
also, the engine should be economical in both 
oil and petrol. 

Probably and. for a time we shall see them 
used chiefly on the smaller cf^rs, but there is no 
apparent reason why they should not be 
employed on the biggest vehicles. Let just one 
car prove itself a success with an engine of this 
type and there will be scores of competitors in 
a remarkably short time. 

For light cars, also, many ' (Kssigners are 
turning their attention to the horizontally 
opposed twin engine. This has two cylinders, 
as the name suggests, and when the design is 
good remarkable balanee and freedom from 
vibration in running can be seeured. The 
type, at present, is not very well suited to 
heavier vehicles. 

There are to be a number of cars fitted with 
either one- or two-cylindered engines of the 
more orthodox type. For low powers there is 
no serious objection to the use of such units 
beyond a certain amount of noise and a vibra- 
tion which, although not really objectionable 
in itself, seems rather overpowering in com- 
parison with the silence and smooth running of 
the multi-cylindercd units. 
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AIR-COOLED CAR ENGINES 

The advantages of the air-eooled engine are 
admitted, but apart from light cars and cycle- 
cars there 'i/a’i' not yet been any successful 
application of the principle in this country. 
Cycle-car builders, faced with the problems of 
light weight, low cost, and mechanical sim- 
plicity, found themselves in the early days with 
practically no choice but to follow motor-cycle 
practice and fit air-cooled engines to their 
machines. As the weight and power of the 
cars increased, however, water-cooled engines 
became more jiopular. 

\Miether, as is sometimes suggested, buyers 
dislike air-eooled cars remains to be proved. 
One has a personal opinion that one really 
successful air-cooled engine will set the public 
clamouring for others, but in the beginning it 
might be advisable to follow at least the general 
outer lines of more orthodox cars so far as 
appearance goes. Reliability trials, hill climbs, 
and bench tests, which arc well enough in their 
way, are not sufficiently convincing, however ; 
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the cars must be got into the hands of private 
users, when individual recommendation will 
do the rest. 

Engineers have had unusual opportunities 
for research and experiment during the last 
three years, so that it is n<i)t withput interest 
now to find that many of them are in favour 
of air cooling even for the bigger cars. Naturally 
they m\ist walk before running, for firms of 
establislied reputation are not inclined to risk 
name or income on an entirely novel proposition. 
The jjpsition at present is thivfc- cilr-eooled light 
cars will be built by one or two of the older 
makers, who will also continue the construc- 
tion of the mf)r(' c>rthodox units, but ncAver 
firms are prej)ared to stake their whole reputa- 
tion on air-cooled cars. 

The water-cooling system of a car engine is a 
weighty and complicated alTair. The Avater- 
jaeketed cylinder block itself must of necessity 
be a heavy casting, while the radiator and its 
connections, together with the pump and the 
necessary water for cooling, add considerably 
to weight. At best the system is in the nature 
of compromise ; although high efficiencies arc 
obtained when the design is good, yet it can be 
a constant source of trouble and loss. When 
the system fails overlu ating follows ; Avhen 
it is too efficient the fuel and oil consumption is 
extravagant. Connections may leak, Avater 
passages choke, and the Avater freeze, Avith 
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disastrous results on pump, radiator, and 
cylinders. These are some of the disadvantages. 
A further objection is in the extra manu- 
facturing cost. It must be admitted, however, 
that the present water-cooling system can be 
considerably improved by the addition of heat- 
regulating devices. 

The problem now before designers is to 
provide air-cooled engines that are just as or 
even more efficient than the other units, in 
addition to making a saving m w'eight and 
simplifying cbh.^tr'«ction. The cooling , effect 
must be equal at all points to prevent distor- 
tion, while excessive heat must be dissipated 
under the most unfavourable running condi- 
tions ; in fact, overheating must be practically 
impossible under any working conditions. 

Weight can be saved by dispensing with 
radiator, pump, and water, while the air- 
cooled cylinder can be machined all over, as in 
aero-engine practice, though this exactitude 
should hardly be necessary in the ordinary 
way ; the advantages gained, how'ever, must 
be considered in relation to the cost involved. 
The cooling fan must be retained, and air 
scoops for directing the cool currents iitted. 
In the final reckoning the weight and cost of 
these must be set ofi against the saving made 
in other directions ; on balance the simpler 
unit should be well on the right side. 

If experiments with air-cooled cars now 



AIR-COOLED CAR ENGINES 141 

proceeding prove satisfactory they should be 
reflected in lower-priced vehicles and reduced 
upkeep costs, while if coachbuilders take 
full advantage of the space-saving properties 
afforded we should be within measurable 
distanee of the light car proper. .* 
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SPRINGING, STEERING, AND BRAKING SYSTEMS 

Although the springing systems in general 
use are not entirely perfeet they can, if the 
right material is used and the iiiattcr be in the 
hands of a desig'ncr who knows whal he is 
aiming for, come very near to giving satisfac- 
tion. Along broad lines an agreement has been 
reached as to what type of springing is best 
used for different types of veliicle (‘iigaged in 
particular work. 

For example, the light car and the cycle-car 
can have q\iarter-clliplic springs both front 
and rear : some cliassis have! a double quarter 
suspension at the rear; the touring car may 
have semi-elliptic springing all round ; the 
heavier car may liave semi-elliptic in front 
and three-quarter elliptic at the back, or semi- 
elliptic front and back Avith a supplenientary 
transverse spring at the rear. 

There is some difference of opinion as to the 
respectwe merits of the standard type of 
elliptic spring and the cantilever. Some of the 
best cars have semi-clliptic at the front and 
cantilever behind, and undoubtedly the latter 
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can give a very luxurious suspension on heavy 
cars. Indeed it may be said that on the big 
cars, apart from racing purposes purely and 
simply, when the slow periodicity of the canti- 
lever is against' it, the cantilever, for the rear 
springing, has more in its* favour than any 
other type of suspension in general use. 

Tlie springing ])roblem, as a matter of fact, 
is a matter for the designer’s own common sense 
and experience, lie has all sorts of details 
about his particular car to keep in nund when 
workifig oiit tlie springing 'and suspension. 

Obviously if a car is to be used as a two- 
scatcr one tyj )0 of springing is calculated to 
give I he best results, but if a live-scated body 
or a big limousine is to be fitted on tlie same 
cliassis some modification is desirable. The 
difliculty is tliat there is no set standard to 
work to. At twenty miles an hour with 
three people up and luggage a car may 
ride as smoothly as a ship in a calm sea. 
At twice the speed it may be extremely 
uncomfortable. Half the load and the car 
also rides well, even at forty miles an hour. 
In consequence, all the present springing 
systems in general use arc in the nature of 
compromise. One manufacturcf who has 
specialised for some years in the building of 
suspension appliances has recently introduced 
a variable springing system whereby the tension, 
so to speak, of the springs may be easily 
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adjusted to suit the load. It is too early to 
say whether the idea is a practical success or 
not. 

Many designers and engineers are far from 
satisfied with this state of affairs, and many 
suggestions’ have been put forward and experi- 
ments made. Before the war an attempt was 
made to embody a compressed air suspension, 
and another concern spent a lot of time and 
money experimenting with a system in which 
water took t]ie shock. 

Actually botlTtliese ideas are very promising, 
but unfortunately the practical application of 
the theories is a n)ore difficult matter. There 
is reason to believe, however, that very soon 
we shall hear more about the progress being 
made in these directions. 

One has the greatest respect for the un- 
orthodox and original designer with the courage 
to break away from contemporary practice. 
Of course the rewards are great if the departure 
proves a success, so long as the public does 
not take a dislike to the idea regardless of its 
real merits ; on the other hand, especially in 
the case of a firm with a reputation to main- 
tain, a single failure is apt to react unfavourably 
for years. ' 

One of the most original springing systems 
suggested in any of the post-war cars is con- 
tained in a car which is, in its way, just as 
much a departure from standard orthodox 
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BRiiKING S'^^STEMS 

practice as the springing itself. At the time bf 
writing there had been no opportunity of 
testing the actual car on the road, and there- 
fore it is possible that before it is on sale to the 
public considerable modifications may have 
been embodied. 

Of course, in order to use an entirely novel 
springing system, many changes were first of 
all necessary. The frame demands attention. 
It is tubular throughout, and consists for the 
main part of twp triangular members placed 
side bv side, with the gca'r-box suspended from 
their apexes. The main triangular members 
are held firmly in position by strong tubular 
cross members. Practically a continuation 
of the main members is a tubular extension 
which carries the engine. The two springs, 
which take the whole of the suspension, are of 
the cantilever type, and tliey are placed parallel 
to and centrally with the main triangular 
members. The front end of the forward spring 
carries the front axle, the rear end being 
anchored to a short cross-member, and the 
spring itself being mounted on the main cross- 
member. The .rear spring, which is obviously 
in line with the front, is also housed on the 
rear main cross-member, its forward end being 
anchored to a short cross-men ber in the same 
manner as the front spring, while the rear end 
supports the back axle immediately under the 
differential casing. 

10 
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This is merely a rough deseription of the 
system, and it must be assumed that proper 
precautions are taken to maintain the axles 
in the proper position when the car is in motion, 
and to dispose of the body and transmission 
loads. The desigiter claims tliat by this system 
he saves weight without sacrifice of strength, 
obtains greater simplicity, and, so near as may 
be, reduces the vertical movement produced 
by rough roads to something like one half. 

Apart from entirely new systems, however, 
a great many improvements can be ^ made 
with the standard type of spring. It is the 
intention of some makers to embody some of 
these suggested iniprovements in their post-war 
cars, but they could be more widely adopted 
with advantage. First of all, assuming that 
the springs be accurately designed and built 
of suitable steels, tliere is the problem 
of lubrication. Rust attacks springs very 
quickly. After a few hundred miles of running 
the spring leaves on the average car are so 
rusted together that the part is, to all intents 
and purposes, a solid block of steel without 
any particular resilience in it. There are to 
be had spring insets of a special material in 
which lubricating grapliite is inserted, which 
are intended for insei'tion between the leaves 
of the springs. Tiiis is one w'ay of preventing 
the attacks of rust. 

Possibly a better way is for the car maker 
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to provide adequate oil rin-ways between each 
leaf, so that, after every long run or when the 
car is washed, the screwing down of a grease- 
cup cap forces lubricant between each leaf. 
When this provision is not made the only thing 
for the careful car owner to" do is tp force open 
the leaves in turn and dribble lubricant in with 
a thin-bladed knife — an unsatisfactory and 
annoying job at the best of times. Much 
greater attention than is usually the case can 
well be paid to the design of the spring shackles. 

Tin’s is not a blacksmith’s job in the modern 
motor-car; it calls for careful machining and 
iitting : partly so that the part is amply strong 
enough, partly that it may wear well, and 
I)artly that grit and water may be kept out and 
lubricant kept in. The grease-cups should 
be bigger than is usual, and they should be 
extremely well made, so that the oil or grease 
may be forced to the parts in contact against 
pressure. 

There is a leather spring gaiter to be had 
Avhich can be thoroughly recommended. Each 
gaiter is specially sized to suit any particular 
spring. It is strapped round at each end, 
and laced down the middle so that the grease 
cannot escape when once it is inserted. A 
small valve is fitted to the upper part of the 
gaiter for the insertion of grease, and when 
once the fittings are laced into place and filled 
with lubricant the spring is safely and adequ- 
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ately lubricated for six months or more. Until 
springing systems are greatly improved in 
many directions it may be said, indeed, that 
these gaiters are indispensable to any car 
which is to give easy riding. The maker 
claims that, a weH-lubricated spring should, 
logically, give an economy in both tires and 
fuel. 

Shock absorbers have had a sIoav and uphill 
fight for recognition, but they are now finding 
more general favour. Some makers go so far 
as to fit some approved type as standard oii 
their cars. The most trustworthy fittings of 
the sort can be applied to practically all types 
of springing quite simply, and if the writer 
were asked to give an opinion as to how best 
luxurious car riding could be had he v.ould 
recommend over-size tires inflated to their 
maker’s recommended figure, spring gaiters, 
and shock absorbers. 

As to steering, beyond d-.tail improvci.;enis 
and the use of stronger and lighter materials 
there is no essential difference between ap- 
proved practice before the war and now. 
One should note that there is ample provision 
for taking up wear, that the steering box and 
the pillar are securely anchored, and tliat there 
is adequate lubrication facility. 

This latter precaution means rather liiore 
than it sounds, for, in addition to the fitting 
of grease-cups or spring oilers, the whole of 
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the steering gear should be designed with a 
view to protection from grit and water. There 
is no excuse for making a rough job of a steering 
knuckle siiuply because it can be hidden from 
siglit inside a leal her cover-. - It is admittedly 
difficult to provide adequate lubrication to 
these parts, partly because there is no pumping 
action, partly because they are so exposed and 
the average owner dislikfs handling dirty 
greasy leather, and partly because they, being 
’lard worked, retdly nce.d more attention and 
oil tffini they generally get. 

The remedy is to juake the parts most care- 
fully, to fit well-iiiade greasers wherever pos- 
sible, and to make the covers fit really well. 
The average leather cover may be full of thick 
grea'^e, and yet tlm parts in working contact 
be absolutely free of lubricant. Recently one 
came across a splendid car wherein thin oil 
lubricated the whole of the steering-box, an 
excellent idea, and one that should prove very 
successful. 

Brakes are in much th(‘ same category as 
steering in regard to the improvements 
made dn.ring the last few years. Orthodox 
practice remains practically unaltered. The 
majority of ears have a eontraefing type of 
band brak<' immediately behind the gear-box, 
this being operated by pedal, with the side 
brake, either of the external contracting or 
the internal expanding type on the rear 
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wheels. Some cars have both brakes together 
on the rear wheel hubs, either internal and 
external, the one inside the other, or side by 
side and of the same type. One successful 
light car has a- -brake located behind the 
differential casing — this, by the way, being pre- 
war practice wliich the makers have found no 
cause to abandon. The example has not been 
widely followed. 

The objection to the foot-operated brake 
somewhere in the transmission is that it make'' 
for backlash and looseness between clutch 
and road-wheel. On the other hand it is con- 
venient. Both brakes together on the rear 
hubs are, possibly, all things considered, better 
engineering practice, but even here there are 
objections. It is difiicult, for example, to 
provide braking surfaces of adequate size, 
and if the drums should be loo small in diameter 
or too narrow, overheating in hilly districts is 
almost unavoidable. Again, an accident to 
one may conceivably put both out of action, 
and lead to accident through depriving the car 
of all braking power. 

The foot-brake pedal should be adjustable 
to suit the reach of <lifferent drivers; the con- 
nections throughout should bo of ample 
strength ; there should be ample room for 
adjustment on the rods; the varitms knuckles 
and joints should, as a general mle, be bushed, 
so that in case of extreme wear replacement 
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is a simple matter. Metal to metal brakes, 
which were extravagant in their use of lubri- 
cant, are out of fashion, and most brakes nowa- 
days arc lined with a special fabric which 
has a high friction coefficicid and a low rate 
of deterioration due to heat. One* important 
point to bear in mind is that the brake shoes 
should be so designed that replacements can 
readily be made. 

There is something to be said about the use 
of the engine as ’a brake. Tia re are no really 
serjous objections to the. switching off of the 
ignition when coasting downhill, providing 
that in doing so the engine is not fouled by 
the vacuum action of the pistons sucking oil 
in excess into the e(>n bustion ehati bers ; vith 
a closed throttle this does t)eeur. Actually, 
how<‘ver, esj)(.eially because fuels are so un- 
c(Ttain now, th(‘ best practice is to fit an extra- 
air appliance to the engine, and if this be fully 
opened vhen the engine is switched off for use 
as a brake there will be, in addition to a good 
braking <‘ffect, further good done by the 
scouring, cooling, and cleaning of the cylinders ; 
one could wish, though, that the air used W'ere 
previously hllcred. Of course the vacuum 
action can be obviated by opening the throttle 
fully when coasting. This is a costly business 
which the economical owner can w ell avoid. 



‘CHAPTER XIX 

ABOUT THE AUTOMOBILE ASSOCIATION AND 
MOTOR UNION 

Specially Contributed 

The Automobile Association ■was creatw in 
1905 by a few motorists who had, during the 
sumnier of that year, benefited by an experi- 
mental service of cyclist patrols working on 
the Brighton Road, maintained by one or two 
prominent motorists, notably Mr. (now Colonel) 
Charles Jarrott and Mr. W. M. Letts, who were 
convinced that some protection against police 
trappists was necessary if the jkw pastime of 
motoring was to flourish. In those days 
every n.otor-car owner who essayed a journey 
to the coast was practically foredoomed to 
police persecution in regard to the twenty-mile 
speed limit. The police authorities all along 
the road were concentrating upon the prosecu- 
tion of motorists, and many thousands of 
pounds were extracted by way of fines in the 
local Police Courts, most of which institu- 
tions were ruled by motorphobic magistrates. 

The Association was born in response to a 
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widespread demand for protection against 
malicious anti-motorists. After a start had 
been made and the Brighton Road taken over, 
many other much frequented roads were 
similarly patrolled, and within two years of 
the date of the first meeting of thi? small body 
of founders this new motoring organisation 
was beginning to count its membership by the 
thousand. 

As fresh members joined, and thereby pro- 
■'dded the necessary funds, the A.A. cyclist 
patrtjl was seen farther afield — along the Great 
Nortli Road, in the West of England, and 
one or two of him were working north of the 
Tweed. Had tlie Assoeiation never under- 
taken any other work beyond tliat of jiatrolling 
tlie roads, it would have justified its existence; 
but as time A\ont on it lx came apparent that 
there were many other services which might 
be offered to motorists by a live organisation 
thoroughly au Jait with motorists’ needs. 

One of the earliest extensions of A.A. work 
was in connection with the provision of special 
facilities for members desirous of taking their 
cars to the Continent for tours. A start had 
already been made in regard to the appoint- 
ment of hotels and motor repairers in Great 
Britain, and this system was taken to France. 

Another landmark in the Association’s career 
was the institution of a scheme for providing 
Free Legal Defence for every member caught 



154 THE AUTOMOBILE ASSOCIATION 

in the toils of the police in connection with 
infractions of the Motor Car Act. It iviay 
here be put on record that although every 
motoring organisation has its Free Legal 
Defence Scheme to-day, it was the Automobile 
Association ' which launched the first Free 
Legal Defence Scheme for motorists. Like- 
wise, the A. A. was the first organisation to 
erect village signs. Another A.A. innovation 
was the Roadside Telephone Box. 

Additional advantages of menibership have 
folloAvcd each other periodically, right thiough 
the fourteen years of tlie Association’s history, 
and have, naturally, furtlier strenglliened the 
hold of the A.A. upon the British motoring 
fraternity. 

Wlien the war was started in July 1914, it 
found the Association patrolli?ig evtay main 
road in the kingdom whicli mattered to 
motorists; necessitating tlic permanent em- 
ployment of betAvecn five and six hundred 
patrols. Telephones installed along the main 
roads further assisted the road organisation to 
serve members’ needs; and, above all, an 
ambitious scheme was about to be launched 
which was notliing less tlian an entire re- 
organisation and overhaul of the British sign- 
post system. 

The war is over and the Association is 
resuming its usual activities in the interests 
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of members. Moving with the times, it is 
proposing to undertake other work which has 
followed the national call for Avholcsale recon- 
struction. 

One of the most important of all its pre-war 
tasks is that of ensuring' satisfactory and 
reasonably priced fuel for motor users. If 
motoring is to expand, fuel at 8s. per gallon 
must make way for sometliing more reasonably 
priced. To assist toward tlie nmcli desired 
drop in petrol •prices, the Association has 
insulated, sinee the signing of the Armistice, 
a new Department which does aiid thinks 
nothing but motor fuel. Before' the war ben- 
zol was coming along strongly as a satisfactory 
altc'rnativc to petrol, beil Ihe' proeluction in 
this coeintry was small. War demaiHls con- 
siderably increased the prexluction of benzol 
in Great Britain ; it is neiw to be the business 
of the Association to se-e that the lessons learnt 
during the war pemiod ai’c not lost. If this pro- 
gramme is sueeessful, King Petrol viil meet a 
serious eoinpetitor, and the future cost of 
motor fuel te) the user \\ill be appreciably 
reduced. Lively eo;npelition by a satisfactory 
and rival fuel will do more towards bringing 
dow’ii the cost of motoring in regard to fuel 
than pious hop<‘S and resolutions. 

Another task upon which the Association 
will concentrate its energy is the restoration 
of the British roads. Five years of war use 
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has almost mined some of our principal 
highways. 

Legislation in regard to motoring will need 
careful watching during the ncx< two or three 
years. The present Motor Car Act, and ])rnct ie- 
ally all the Orders and other regulations con- 
trolling the use of motors in the Unit ed Kingilom, 
are out of date and unsuitable for present 
times. The Assoeiation, working in conjune- 
tion with the Motor Legislation Committee, 
which it has recently assisted in creating t* 
deal with these matters, will press for Ciitire 
revision of the laws now governing motoring, 
and will see to it that future motor-car laws 
permit motorists to use their vchieles without 
the handicap of oppressive and uncalled for 
distinctions betAveen users of self-propelled 
and other types of vehicles. Reverting to 
road matters, the Association has in train 
developments AA'hich Avill considerably enliance 
the value of its road patrol system. The A.A. 
roadside telephone system Avill be considerably 
extended, Avhile the risk of breakdoAvn on the 
road which must be faced by every motorist, 
no matter hoAv perfect his vehicle may be, is to 
be further provided against by the system of 
First Aid riiotor-cycles fitted Avith side cars 
containing a complete outfit of the tools neces- 
sary for dealing Avith minor roadside repairs. 

With regard to touring abroad, many 
motorists w'ho were able to afford this pleasure 
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iu pre-war days would be unable to take their 
cars across the Channel to-day owing to the 
considerable increase of taxation on cars enter- 
ing France — which is now 70 per cent, of the 
car valu(‘. Tliis means that the owner of a 
moderately powered car, valacd at; the modest 
price of £500, would have to find a cash deposit 
of £350 before it could be sliippcd to a French 
part, A. A. members, however, need not be 
perturbed on this account. The Association 
lias lixed up arrargements whereby the require- 
men: -of the French Cusloms Authorities will 
be satisfied without calling for deposit of the 
actual cash. How has it been done ? A 
siuarantee by the members bankers indemni- 
tying the Association in respect of the amount 
looked for by the French Customs Authorities 
if the car is not brought back to England. 
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TilE HOYAL AUTOMOBILE CLUB 

SpcruiJh/ ( onf}ihuted oy " H’. G. P. ' 

The early liistory of the C lub is the reco^.d of 
a long fight against ignorance and prejudice — 
ignorance that couhi not understand how 
great a field of work lay open to the inechanie- 
ally propelled vehicle; prejudice against the 
introduction of anything new. Xot until the 
Locoraoti^'cs on Highways Act of 1890- the 
“ Emancipation " Act — came into operation 
was it possible to form tlic Club. Touring 
before Xovember 1890 was liopelcss, since the 
law insisted upon an individual walking in 
front w'aving a red flag ! 

The Club was started in ijcccinbcr 18!)7 : 
primarily as a Society of Encouragement for 
the motor industry, which sadly needed such 
encouragement ; secondly as a social organisa- 
tion. At the end of that year the membership 
was 163 ; at the end of July 1919 it was 
15,200, excluding Honorary Members, Overseas 

and otherwise. The Club’s first home was in 
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Whitehall Court, until 1902, when 119 Picca- 
dilly became the Club House. Then 18 Down 
Street, part of IG Down Street and 108 Picca- 
dilly had to be utilised to provide storage 
room for cars, additional bedrooms, and offices. 
In 1008 the Club’s Scheme of Association, for 
provincial ]\Iotor Clubs and individuals who 
do not bc:long to any motor organisation, 
r<!ndere(l it necessary to take 112 Piccadilly, 
which became the Associate-Members’ Head- 
quarters. But still the motoring movement 
gitev ,with the result that the Club built its 
pr(;sent home in Pall Mall, on the site of the 
old War Olliee. and opened it in March 1911. 

In 190.’} the ( lub was honoured with the 
patronage of King Edward VII, this patronage 
being continued in 1 910 by King George V. 
The title “ Royal ’’ was bestowed in 1907. 
King Edward took a personal interest in the 
design of the handsome car badge, lirst used 
in November 1907. ll.R.II. the Prince of 
Wales became Vice-Patron in 1918. The 
I’rcsident of the Club is ll.R.H. the Duke of 
Connaught, K.G., and the Chairman is the 
Hon. Sir Arthur Stanley, G.B.E., C.B. 

The Scheme of Assuciatitni has proved highly 
popular. I’ractically all the ]Motor Clubs and 
kindred bodies in the ITiited Kingdom are 
associated with the Club, while other motorists 
who are not members of any Club can obtain 
membership of the Association, for the nominal 
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sum of one guinea, for twelve months from the 
date of joining. There are many privileges. 
A fine room on the first floor of the Club House, 
Pall jMall, is the Associate-Members’ Head- 
quarters, and is reached by the western 
entrance. The National Automobile Clubs of 
all countries are united in the International 
Association of Recognised Automobile Clubs, 
the R.A.C. representing the United Kingdom. 
The Club has special affiliation agreements 
with similar organisations all over the world. 

The following bodifes have been formed- by 
the Club to control various branches of the 
motoring movement : Motor ^'ehicle Users’ 
Defence Association; Motor Union (the Users’ 
Defence Association was merged in the Union) ; 
Auto-Cycle Club (now' the Auto-Cycle Union) ; 
Motor Van, Wagon, and Omnibus Users’ 
Association (now the Commercial Motor Users’ 
Association) ; Motor Yacht Club (now the 
Royal Motor Yacht Club) ; and the Ladies’ 
Automobile Club. The Club obtained the 
control of motor-cycling in 1903, by agreement 
with the N.C.U. The Self-Propelled Traflic 
Association was amalgamated with the Club 
in 1898. 

The encouragement of the industry has 
always remained the primary object of the 
Club’s existence. To this end many Trials and 
Competitions have been held, each designed 
to furnish makers with certain information 
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essential for the development of the motor 
vehicle on scientific lines. There may be 
mentioned here the 1,000 Miles Trial and the 
Trial of Electrical Vehicles of 1900 ; 500 Miles 
Trial from Glasgow of 1901 ; 650 Miles Trial of 
1902; 1,000 Allies Trial of T903 .Small Car 
Trials of 1904 ; International Tourist Trophy 
Races in the Isle of Man ; Town Motor Carriage 
r’oinpetition of 1906 ; Dust Trials, Commercial 
Vehicle Trials, and Side-Slip and Skid Prevent- 
ing Competition of 1907 ; International Tour- 
ing Car Trial and Dust Trials of 1 908 ; Tests of 
Headlights of 1909- in which year the Club 
acted as the pioneer of the international 
adoption of automatic electrical timing ; R.A.C 
Standard Car Race of 1911 and 1912, and 
Iirak(; Horse-Power Tests in the latter year ; 
R.A.C. Light Car Reliability Trial and Light 
Car Impromptu Trials of 1914 ; while mention 
may also be made of the Club’s Show at Rich- 
mond in 1899, and the Gordon-Bennett Race 
and “ Irish Fortnight ” of 1903. 

The R.A.C. Year Rook is the Club’s annual 
book of reference. The R.A.C. Bating of Motor 
Cars is used for taxation purposes. Its “ Table 
of Motor Cars ” is used by Government Depart- 
ments and the principal Insurance Companies. 
The Club News appears each week in The 
Car and Aviation. 

The Club is departmentalised as follows ; 
Legal, Touring, Roads, Road Signs, Press, 

11 
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Driving and Mechanical Proficiency Certificates, 
Engineers, Driving Instruction, Technical and 
Trials, Sports and Recreations, Employment 
Register, Associate-Members, Touring Guides, 
House, and General. 

The R.A.C. Certified Trial is one of the most 
useful features of the Club's work. These 
Trials have the support of both makers of 
motor-cars and accessories and the general 
public. 

Certain Motor Schools ha.vc been officially 
appointed by the Club, after a thorough 
examination of the plant and method of 
instruction, such appointments lasting for one 
year. To encourage drivers to stay in their 
situations, the Club issues gold, silver, and 
bronze medals for continuity of service and 
good conduct. The “ Radge that Whll Get 
You Home ” (assistance in case of breakdown 
on the road) is one of the most popular of the 
many schemes arranged by the Club. 

On the social side Members enjoy privileges 
at Hurst Park, Goodwood, and other Race 
Meetings: at Rrooklands, Henley Regatta, 
Richmond Royal Horse Show, Olympia Motor 
Show, etc. J^cyond the usual accommodation 
of a West End Club there are in the Club a 
swimming bath, Turkish bath, fencing room, 
rifle range, squash racquet courts, photographic 
studio, bowling alley, physical culture room, 
and other attractions. 
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The Club’s Country House and golf course is 
at Woodcote Park, near Epsom. The estate 
has an area of about 338 acres. In addition 
to the golf course there are lawn tennis courts, 
both grass and. hard, croquet courts, bowling 
greens, ete. The subscription to the R.A.C. 
covers the use of both Town and Country 
Houses. 

The story, briefly, of the w'ork done by the 
Club in the Great War, without any administra- 
tive cost to the nation, is full of interest. 

Immediately w’ar was* deelared, it compiled 
a register of about 13,000 motor-car owners. 
Then it organised motorists throughout the 
country, and supplied cars day and night to 
the authorities for all emergencies ; carried 
officers with despatches to and from the 
seaboard ; conveyed King’s Messengers to and 
from seaports ; collected and sent to France at 
twenty-four hours’ notice a detachment of 
twenty-five owner-drivers with their ears for 
service at General Headquarters ; eollectcd 
and sent a detachment of forty-six owmer- 
drivers with their cars for service with the 
Royal Naval Division (Antwerp Expedition) ; 
lent its Engineering Staff to the War Office to 
value impressed lorries, receiving the thanks 
of the War Office for this service : and provided 
hundreds of drivers for the R.A.S.C.^ M.T. 

The British Red Cross Society w’anted 
premises, so the Club lent them ph-nty of 



164 THE ROYAL AUTOMOBILE CLUB 

accommodation at 83 Pall Mall, next door. 
Then — this was soon after war broke out— it 
was seized with the hospitality idea, and ex- 
tended Honorary Membership for the war to 
Overseas officers, convalescent officers, and 
members of Foreign Commissions ; and lent a 
portion of its property at Woodcote Park for 
the establishment of a training camp for the 
University and Public Schools Brigade ; the 
site, after the departure of the Brigade, being 
used as a convalescent camp. 

The leading additional features of the work 
of 1915 were the organisation of the R.A.C. 
Owner-Urivers’ War Service, under the War 
Office, to co-operate all over the country ; 
and the raising of a fleet of motor ambulances 
for Russia, Joining, in this matter, with the 
British Red Cross Society and the Anglo- 
Russian Hospital at Petrograd. In this year 
also the Club arranged with the Royal Society 
of Medicine to supply motor vehicles and driv'ers 
during air raids. More drivers were found for 
the R.A.S.C., M.T. Naval officers on leave 
were made Honorary Members, for which a 
letter of thanks came from the Admiralty. 

In 1917 the Club became the “ Royal Over- 
seas Officers' Club,” this name being changed 
later to the “ Royal Club for Officers from 
Beyond the Seas,” because people confused it 
with the Overseas Club in Aldwych. 

Now that the war is ov<'r the Club is going 
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back to its old programme of work as a Society 
of Encouragement for the motor industry. It 
has contributed largely to the remarkable 
development of the industry in this country, 
and I'.as fulfilled conscientiously all. the objects 
which its founders had in view. Every year 
the work increases as the movement progresses 
and new interests arise. 

W. G. P. 



CHAPTER XXI 


POINTS IN REOARD TO INSURANCE THAT THE 

NEW MOTORIST SIIOULI' BE FAMILIAR WITH 

In connection with motor insurance there is 
one incident that will long stand out in the 
writer's memory. It was in the very early 
days of motoring when touring through the 
West of England. On Bodmin Moor, in Corn- 
wall, one came across a rather popular French 
car in difficulties. According to the owner's 
account the machine had been a constant 
trouble ever since she had left the workshops, 
and at that moment the trouble was due to a 
combination of carburetter and ignition. Time 
after time both carburetter and engine were 
primed with petrol until, all of a sudden, a 
chance spark ignited the fuel and the car was 
blazing away. 

The owner’s thoughts turned to the stream 
that ran along in the valley a hundred yards 
aivay, but wiser counsel suggested earth. 
Everybody worked frantically, but all to no 
avail. In the end the machine was simply 
a mass of twisted iron. 

IM 
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Greatly to one’s surprise, however, when the 
job was complete, the owner was jubilant. 
The writer took on the whole party to the 
nearest to-wn, where the burned-out owner 
proved most hospitable. It turned out that 
his car was well insured, and that;hc was glad 
to be rid of her so easily. A day or so later, 
however, he heard from the insurance company 
that he had omitted to pay the premium for 
that year, and joy was quickly merged in 
sadness. 

'I’he risks of th e with modern cars are not 
so great as with the older machines, but they 
are far from being negligible. Owners must 
bear in mind th.at in many eases it is not their 
own carelessness they must guard against, but 
that of others. The lighted-match fiend is 
just as big a danger now as ever he was, and 
plenty of good ears have been badly ilamaged 
through lighted matches being tossed down 
from ])assing trams and oth(“r vehicles. 

Also there are fires in garages to be con- 
sidered. Some eonc(‘rns take r(‘sponsibiiity 
in this direction, others do nc/t. Nor can 
owners pick and choos(‘, especially when touring, 
in th(“ matter of garages willing to indemnify 
visitors against loss and damage. , 

Nobody but a born optimist or a fool cares 
to drive an uninsured car, whether it belong 
to himself or not. No matter how skilful a 
driver a man may be, no matter how carefully 
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he may proceed when on the road, he can have 
no guarantee against the foolishness of others. 
It is no satisfaction to bring an action for 
damages against the mad-headed butcher’s 
boy who brings about an accident by tearing 
•wildly out from a side-road. Nor can any 
driver be sure that his car is free from 
mechanical defect. The brakes may fail either 
when climbing or descending a hill, and the car 
itself be damaged or the passengers hurt ; or 
again, the machine, out of control, may injure 
other road users or private property. All 
these and hundreds of other events must be 
guarded against by the owner with any regard 
for his life or property. 

Practically all insurance companies will 
quote for motor insurance, but the average 
owner will obtain better treatment by insuring 
with one of those concerns making a special 
feature of this class of work. It is not so much 
that the general company may quibble or 
refuse to pay, but rather that neither the com- 
pany nor the ear owner understands quite 
what is required in ear insurance. Almost 
every month that passes sees some new develop- 
ment take place, and obviously it is to the 
owner’s advantage to insure with a concern 
which has the best knowledge of the conditions 
governing motoring. The great point for owners 
to bear in mind is that every possible claim 
should be covered by the policy. It is almost 
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impossible to outline the respective points 
owing to their number, but here are some of 
the things covered by the one premium in the 
policy of a leading company. 

No countries are excluded from the Con- 
tinental Cover, nor is any excess required. This 
means that if the owner should be driving any- 
where in the Continent of Europe he is covered 
for all risks just as he is in England. 

Medical expenses up to a fixed sum are paid 
for personal injuries sustained by the assured 
or any passenger in the car. 

Both owner and his wife are covered in 
respect of death or loss of limbs. 

Fittings, rugs, coats, and general odds and 
ends in general or particular use about the car 
are covered against loss by theft, larceny, or fire. 

There arc substantial reductions in the 
premium if no claim is lodged within a stated 
period, or if the owner undertakes responsi- 
bility for all costs under a given sum, or if 
the car is driven by the owner or his paid 
driver only. 

The policy covers the car against accident 
while it is being driven by any licensed driver, 
and covers the assured whilst he is being driven 
in any car other than his own. ♦ 

This is an important point, for many garages 
refuse to admit rcsponsibilty for accident to 
customer’s cars whilst they arc being delivered 
or tested. 
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Repairs up to any amount can be carried 
out by any responsible repairer, and, in the 
later policies, it is not necessary for the per- 
mission of the insurance company to be obtained 
before the repairs are put in hand. 

Third party claims arc fully covered, and, in 
addition to all these things, the insurance com- 
pany is prepared to supply technical advice 
free of cost and, in certain instances, to under- 
take the legal defence in case of proceedings 
arising out of some act by the car owner. 

There are, however, some ways in which 
even the best of the insurance policies can be 
amended. For example, there seems to be an 
idea in the minds of some companies that cheap 
cars arc more liable to damage by lire than the 
more costly vehicles. Why this should be so 
it is hard to say. Probably the idea is that 
owners are likely to be more careless and in- 
experienced. It is doubtful whether the actual 
statistics bear out the companies’ contention. 

Why a more powerful car should be charged 
extra in its premiums for damage done by it is 
hard to say. The average insurance company, 
however, has an idea that a GO h.p. ear does 
more damage, especially to a third party, 
than a 20 h.p. Ford, for (.‘xample. The reason- 
ing is not very clear, particularly as it rather 
reverses other rulings ; one woidd imagine, for 
instance, that the bigger car would have a 
more experienced and careful driver in the 
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general order of things, and therefore would be 
less likely either to meet with accident itself 
or to damage other people. Nor is it quite 
clear why ther? should be an idea that only 
cheap and common ears are subject to the 
attentions of the motor thic'f. As a matter of 
fact, although the conditions in 1 910 were rather 
unusual, there were more expensive cars stolen 
than cheap ones. Probably the companies 
think that the standardised and cheaper cars 
are easier for strange drivers to handle, while 
there is less chance of their being identified 
after they arc stolen. 

Tlie price of the car itself cannot altogether 
be used as a basis on which to base premiums, 
for some very costly cars are of comparatively 
small rated power, while a great many cheaper 
cars rank as being quite' powerful. For the 
same reason the power of the machine itself 
cannot be used as a basis. 

I'lic companies should, as a matter of fact, 
carry the individual circumstances of each car's 
use further than they do. Some attention 
ought to be given to the kind of country over 
which the machine is to operate ; whether it is 
a suitable vehicle for the country itself ; the 
previous record of the driver. In’othcr words, 
the personal element should be more carefully 
considered than it is in the general run of 
things. All the companies of any standing 
already maintain a big inspection staff, and it 
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would not be difficult, although naturally 
there is keen competition for business, for a 
personal inspection to be made by some repre- 
sentative of the company before the policy 
is issued. As matters now stand any owner 
can apply ‘for a policy for any reasonable 
amount, and have his application accepted 
without further investigation. For example, 
a really good car whose brakes, however, arc 
out of order, would be accepted, and if an 
accident occurred the company would be called 
upon to pay. If suspicious circumstances 
arose in connection with the matter there may 
be investigation or even refusal to pay ; but 
no concern cares to have trouble of this kind, 
and in many cases the claim is met even though 
it be dubious in the extreme. Because of this 
fact the careful owner must pay more for his 
insurance simply to meet the losses incurred 
by the careless or unscrupulous driver. 

Of course the best safeguard from the com- 
panies’ point of view is when the owner under- 
takes to bear the first 10 or 20 per cent, of all 
damage sustained by fire, theft, or other 
troubles. The new owner, who is not at all sure 
about this matter of insurance, W'ould be well 
advised to gCt into touch with either the Royal 
Automobile Club or the Automobile Association 
and Motor Union. It is, of course, a pity 
that all the motoring organisations cannot get 
together, and pool their eiforts in the cause of 
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motorists. As it is both give excellent service 
for a very small fee, and although both have 
been severely criticised there is no doubt that 
if motorists care to make use of the facilities 
available they will receive ample value for 
their money. 



.. CHAPTER XXII 


WARMTH IN MOTORING 

In cold weather the need of some eonvenient 
means of licating the car is very evident. We 
have not yet reached the scientific exactitude 
of the Chicago hog-packer, and, unfortunately, 
a great many things besides squeaks are wasted 
even in the best of cars. Every engineer 
regrets the wasted heat -which is in effect 
wasted power - of radiators and exhausts, and 
has so far sought in vain for a remedy. As 
often happens, those with least real knowledge 
of a problem sometimes take a more practical 
view, and see further than others who have 
made a special study of it. The motorist is not 
particularly concerned with involved calcula- 
tions. With a child’s clear insight into the 
heart of things, he knows that he is cold when 
driving, and that ther(“ is much wasted heat in 
the exhaust. \Vhv. then, he wonders, cannot 
the heat be taken from where it does no good 
to where it would be very much appreciated ? 

In the first place, body design is at fault in 
cars that are particularly draughty. Some 
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are colder than others, but the old-fashioned 
tonneau, with its high sides and door at the 
back, was warmer altogether, even allowing 
for the dilference in speed, than the low-built 
cars of to-day. ■ Back draughts seem insepar- 
able from modern cars, but even jf every pos- 
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siblc improvement were made, artificial heating 
would still be necessary to comfort on cold 
days. The American accessory makers have 
given this matter more attention tlian we have, 
probably because of their longer and colder 
winters, which, in some parts of the United 
States, make motoring practically impossible 
unless ears are artilicially heated. There are 
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not many days in this country when the con- 
ditions are so bad as this, but there are certainly 
a great many when motoring in unheated 
cars is distinctly uncomfortable, if not exactly 
impossible. 

Electric heaters, excellent in many ways, are 
hatdly practicable owing cliiefly to heavy 
first cost and upkeep. A hot-water system 
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sounds very promising, but a simple and 
efficient lay-out is hard to come by ; and 
although a designer began with the best inten- 
tions, a very complicated apparatus would 
ensue before he had finished. If the supply 
for such a system Avere taken from the radiator, 
the engine cooling could easily be upset, with 
direct and unfavourable results on power 
and economy ; if a separate water system 
were fitted, taking heat from exhaust, the 






WARMTH IN MOTORING 


177 


additional weight would be considerable ; and 
no benefit would be had until the engine had 
been running for some time. Incidentally 
hot- water heating is open to, the same charge 
of undue cost. For all practical purposes the 
simplest type of heater, which consSiSts of tubes 
heated direetly from the exhaust pipe, is the 
best. Its greatest disadvantage is that no 
efficient form of regulator has yet been devised, 
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and excessive heat can be just as uncomfort- 
able as extreme cold, apart from the danger 
of setting the ciir itself on lire. In one such 
appliance the heating units are enclosed in a 
perforated grating set Hush with the floor- 
boards, the heat being taken from the exhaust 
pipe through a rnuii and an armoured flexible 
tube. A valve is placed close to the grating, 
to regulate the amount of heated air passing 
through. This idea is capable of considerable 
extension. 

12 
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WARMTH IN MOTORING 


Cold hands when driving are a nuisance and 
a source of potential danger, yet no glove made 
seems able to keep the hands warm during a 
long winter drive. One recalls that before 
the war an ingenious person had devised 
flexible grips, which were to be laced in position 
on the rim of the steering wheel. Incorporated 



in the fabiie of llie grips was an electric resist- 
ance taking its current from a small battery, 
and coutiollcd by a switch, so ih.at in action the 
device was maintained at a pleasing tempera- 
ture. 'Jhis aj>plianee seemed simple and 
practical. Now that the war is over it might be 
worth the while of some enterprising manu- 
facturer to market the grips on a suitable 
scale, especially if the selling cost could be 





WARMTH IN MOTORING 


179 


made reasonably low. Portable foot-warmers 
have never been favoured by motorists for their 
passengers.. alLliough in the old earriage days 
everybody used them. Modified types of port- 
able heaters can now be had, and beeause of 
their lightness and convenience liave a chance 
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of attaining some degree of favour. The 
rnajoritv use solidilie(i fuel in the form of small 
briquettes, which are lighted with a match, 
one supply lasting for some hours. It is 
claimed that there is not the slightest danger 
of lire, but as to this one has only tiie assurance 
of the makers. 


CHAPTER XXIII 


THE LUBRICATION OF MOTOR-CARS 

So far there is no car with a perfect lubrication 
system throughout- as the specialist under- 
stands perfection— but just before the war 
there were one or two projected chassis which 
gave evidence of careful and intelligent study 
in this respect ; possibly we shall hear more 
of these machines now that experimental 
research is again possible. 

Insufficient attention is given to those small 
fittings, such as grease-cups, ball-spring oilers, 
and so forth, on the; proper working of which 
so much depends. Obviously, the screw-down 
grease-cup is of little value if the lubricant 
cannot be forced to the bearing, while the ball- 
spring oiler is of small worth if the oil channel 
itself be blocked. These are trivial matters, 
for the neglect of which makers cannot be 
excused. Other problems, however, are not 
nearly so simple, for lubrication has come to 
be something of a science, so that now it is 
not sufficient merely to keep out grit and water 

while supplying lubricant of a sort to the 
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working parts, but rather it is necessary to 
supply specialised lubricant with mechanical 
exactitude and in calculated quantity. From 
the owner’s point of view the ideal lubrication 
system would comprise an accessible oil tank, 
to bo replenished when the supply ran low, 
whence every moving part on engine and 
transmission would be automatically supplied. 
Perhaps this is too much to ask at present, but 
there is no reason at all why the 1919-20 cars 
should not embody considerable lubrication 
improvements, possibly along the following 
lines. 

Aero engine work has proved valuable to car 
designers in general, and especially to those 
without racing-car c!xperiencc, for the engine 
lubrication systems used on racing cars and 
water-cooled aero engines have much in 
common. In the high-speed, high-efficiency 
engines, towards whicli British car design tends, 
it is necc'ssary aidomatically to supply oil at 
a suitable tem])erature and in nic(‘ly calculated 
quantity - a variable factor dependent on 
engine spct'd —to all reciprocating parts in 
contact. Mechanically the jwoblem is com- 
paratively simjile, for there are engines now 
b(ang built which are a marked improvement 
on even the best practice c>f 191 1 ; but further 
attention coidd profitably be directed towards 
improvement of the oil-liltration system. 

The clutch spigot is subject to exceptionally 
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hard usage, but the lubricating facilities given 
it are often inadequate. One has heard, 
indeed, of clutch spigot lubricating facilities 
that actually were not facilities at all! An oil- 
cup or greaser which can only be reached by 
removing the footboards is apt to be neglected by 
the average owner, and there is much in favour 
of the suggestion, which has already been given 
practical application, that the clutch spigot 
should be automatically lubricated from the 
engine reservoir wlien the clutch pedal is oper- 
ated. One has to remember that owners dislike 
anything in the way of drudgery^ and rather 
than foul hands and clothes with oil will neglect 
the lubrication of some important but inacces- 
sible part even to the verge of disaster. 

The universal joints in common use are not 
designed or lubricated to comj^ly" with scientific 
standards. \Mien carrying a load of up to 
.3,000lb. per sq. inch something better is needed 
than a rough-and-ready outer casing with a 
semi-solid grease for lubricant. A llcxiblc leak- 
proof case, with the joint oil-lubrieated from 
the inside, leaving centrifugal action to carry 
the oil to all parts in contact, would be a 
decided improvement. It is a difficult job at 
best, however, and one that the average 
designer may well shirk, yet it is one that can 
and should be tackled. 

Not so very long ago there were few gear-boxes 
wherein, when oil was used, leakage did not 
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occur. The obvious remedy was to use thick 
lubricant, but this practice is attended, un- 
fortunately, with a serious faJling-ofl in trans- 
mission efficiency. Nowadays a compromise 
has been reached ; the gear-boxes are better 
made, and if semi-solid lubricant be used leak- 
age is avoided, whik; the gears arc fairly silent 
in operation, particularly on direct drive. 
Efficiency is low, however, owing partly to the 
dragging action of the grease and partly to the 
fact that sometipnes the gears, when running at 
high speeds, tlu'ow the grease by centrifugal 
action to the sides of the box and consequently 
work unlubricated. In a way the objection 
could be overcome by stuffing the box full of 
grease, but even this practice is attended by 
complication, for if the grease be too solid the 
gears cut channels in it. while if the lubricant 
be too thin the old wt'akness of leakage again 
manifests itself. Improveil gear-box construc- 
tion would use thin oil only ; some development 
of the individual trough system, wherein the 
teeth of each wheel dip, and possibly in com- 
bination with a sjway of oil directed against 
each pair of wheels in mesh, is indicated. The 
National IMiysical Laboratory in a test with a 
gear-box froni a .'hi h.p. Leyland chassis found 
the efficiency of the direct drivV was only 
74 per cent, with the box full of oil, while an 
efficiency of ‘JT'.'i per cent, was had with the 
box only a quarter full. 
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So far as the back-axle is concerned, the same 
objections that are urged against conventional 
gear-box lubrication practice apply. Some 
system of supplying thin oil to the gears at the 
point of meshing is needed, and it is desirable 
that the whole of the back- axle components, 
differential gearing, and wheel bearings should 
be automatically fed from the same oiling 
system. 

The primitive method of filling the wheel 
hub-caps with grease certainly su])plies the 
bearing with lubricant for some period of 
running, but the method is extravagant, and 
as soon as the pressure exerted on the grease 
by the hub-cap is removed the bc'aring runs dry. 
A common eomjdaint in these days particularly 
with the older cars, is that the front wheels 
come adrift almost without warning. Periodical 
examination, obviously, would disclose the 
wear, which is directly due to poor lubrication. 
This, however, is just the point and the strongest 
argument in favour of better oiling systems : 
that the avei’age owner neglects his car even to 
the danger point. It is the maker's business 
to provide adequate and long-livetl oil-retaining 
devices for all jjarts from which water and grit 
must be excluded, without, however, undue 
friction on aiiy moving part. 
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BETTER SERVICE FOR MOTORISTS 

The need of a better service system for motorists 
lias often been i;mphasised. Motorists, natur- 
ally, welcome the idea, for they stand to gain 
in every way if the vai'ious schemes put forward 
since the war are successful, and they have 
nothing to lose in the other case. Road troubles 
will lose; much of their terror when well-equipped, 
standardised garages are operating in all the 
big towns, and. logically, the cost of motor- 
ing should be reduced. The average English 
garage indeed, the average garage in any 
country - cannot truthfully be called a satis- 
factory establishment from the car-owTier's 
point of \'iew. There are some outstanding 
exceptions whose success justifies the belief 
that there is ample room for a big develop- 
ment of a scheme for rendering practical 
c.ar service. 

Tlu' garages are not ahvays to blame for 
their inability to meet all the demands made 
on them. Small agents in country towns 
cannot afford to lock up a big capital sum in 
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spare parts for numbers of different makes of 
cars, and unfortunately the car makers are not 
strong enough to back all garages, for obviously 
they canfiot afford to supply stock promiscu- 
ously on the sale or return system. The best 
they can do, in the interests of their o\vn 
customers, is to make it a condition of agency 
agreements that local depots must carry a 
certain quantity of spares. If tlie local agent 
is an enterprising man who is handling a 
popular car he can afford to carry more than 
the agreed amount, and his customers benefit 
accordingly ; but most depots are not well 
supplied, and therefore the ordinary car owner 
is handicapped. 

At present there is no standard in car service, 
and motorists are at the entire mercy of cir- 
cumstance. By good fortune they may. when 
trouble arises, select a well-equipped garage 
and receive prompt and competent service at 
a reasonable cost : on tlie otlier hand, they 
have a good chance of receiving only dis- 
service at an exorbitant cost. Garage-owning 
does not rank as a profession, so it is impossible 
to prevent any person, whatever his qualifica- 
tions or lack of them, from setting up in business 
as a repairer. It should not be diffieult, how- 
ever, to set 'a standard of service which would 
inform the motorist as to what could be reason- 
ably expected, and which by the operation of 
the competitive law would improve the general 
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standard and, in the course of time, eliminate 
the unsatisfactory establishments. 

The scheme now in mind involves standard- 
ised depots in the big centres throughout the 
country, supplemented by smaller establish- 
ments in convenient locations. , It calls for 
adequate capital, for even one well-equipped 
service station could very well represent an 
investment of £](),()()0 to £50,000. In any 
scheme aiming at a general service to motorists, 
however, it is essential that the management be 
independent, for the essence of the idea lies 
in broadness of scope ; the restricted view 
would kill it. So far as the depots go it should 
make no difference in the value given to the 
customer whether repairs be made to a cheap 
light-weight motor-cycle or a costly limousine. 
It is beyond the individual maker's province 
to institute scr\'ics' of this nature, for even if 
he had sufliei'mt capital to equip a chain of 
depots throughout the country they would, 
naturally, exist chiefly in sectional interests. 

So far as possible the big central service 
establishments, which would need to be very 
completely equipped, would work in close 
touch with the smaller depots ; the w'hole 
would be controlled from a central headquarters. 
The smaller places, confronted with a task 
beyond their power, would get into touch with 
the nearest pivotal depot, and this in turn, if 
some special facility not ean'ied in the ordinary 



188 BETTER SERVICE FOR MOTORISTS 


establishment equipment were required, would 
indent on headquarters. 

Buying would be done from the main estab- 
lishment* and would be based, naturally, on 
demands from the branches.' In this way 
distinct economies would result, for manu- 
facturers would be able to supply spares at a 
lower cost when big orders were given for them, 
while customers would be assured of getting 
guaranteed parts at a standard price. The 
general economy elfectcd by such a compre- 
hensive working scheme is unquestionable, 
though much depends, of course, on the efficiency 
of the administration. 3Iany manufacturers 
do not wish to continue making spare parts 
for their old maeliines. In such cases, when 
the demand justifies it, a service company 
could arrange with some other factory for 
supply. Through the chain of stations it would 
be possible to gain a better general idea of 
current needs, while sudden demands could 
be met by concentrating from the vario\is 
depots, and surplus stock in one could be 
satisfactorily disposed of at another. 

A general complaint is that tli(;re is no set 
charge for car r(;pairs. 1‘ivcry garage fixes its 
own prices, wljich are often based on what the 
customer can pay, while in many instances the 
worse the service the higher the prices. Owners 
are justly irritated when there arc no standard 
charges for garaging a car over-night, or for 
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every-day work, such as washing and cleaning. 
Such complaints, however, are not always 
justified, for it is difficult to set a standard 
price owing to widely difiering circumstances. 
The g-nrages of Central London cannot compete 
in the matter of price with an obscure establish- 
ment in a small country town ; further, some 
regard must be paid to the vehicle itself, for 
where every incli of space is valuable, the 
cost of housing a big limousine must be higher 
tlian for a small two-seater. ]\Iany of the 
troubles could be overcome by every garage 
liaving a fixed scale of eliarges prominently 
displayed in such a position that there could be 
no reason for owiu'rs to dispute the bill. 

Because there is no technical standard of 
efficiency for garage meclianies the motorist, 
possibly held up by somt' trivial mechanical 
failure, is at the mercy of an untrained man, 
whose knowledge of the machine he is called on 
to adjust is less than that ol'tiie troubled ovner 
hijuself; the most aiiuoying eireumstanee in 
such a ease is that, altliough the unskilled man 
is paid jit the lowest labour rate, the customer 
is charged for at the highest. Standardised 
service could make this difficult by guaranteeing 
all work done. Motor-cars occasionajly develop 
the most elusive troubles, and on a wrong 
diagnosis the customer may be charged for 
totally unnecessary work and lind himself no 
better oil in the end. No repairs should be 
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put in hand except on express instructions, or 
on the owner’s acceptance of a written estimate 
stating j\ist what work and renewals are neces- 
sary, together with the approximate prices. 
On the car being taken over after repair, there 
should be* some indication that the work 
charged for has actually been carried out to the 
satisfaction of some responsible person. In 
this way both sides are protected. 

In many small matters there is ample room 
for a general improvement. VMiat motorist has 
not been exasperated almost beyond endurance 
by the ineflcctive struggles of garage men to 
inflate tires to the advised pressure by means 
of an inadequate pump, undersized for its 
work, and in a bad state of repair ? A man may 
struggle for half an hour under such a handicap 
and, althougli little improvement is made, he 
naturally expects to be paid for his exertions. 
The well-equipped gaiage should contain an 
air eornpressoi’ capable of rapidly and with the 
minimum of trouble inflating even the biggest 
tires to full pressure ; at least for regular 
customci's small services of this natuj'e could 
well be given without charge. 



CHAPTER XXV 


THE AKCUMENTS I’OK AND AGAINST AMERICAN 

CARS 

American cars ‘ iu this country have been 
responsible for a good deal of alleged humour. 
On the v'liole, liowever, one would imagine 
that the owners of tlie iiiaeliincs have had that 
last laugh whieli is supposed to outweigh all 
the oLliers. Before condemning the machines 
or their imikers we must make an attempt to 
understand the different point of view which 
led to their appearance in the first place. 

It sliould be remembered that the average 
American is not nearly so conservative as the 
average European, especially where machinery 
is concerned. Conservatism is, indeed, in 
many ways, simply a term for dislike of pro- 
gress. The itiore conservative a country is, 
the more it dislikes changes and innovations. 
Countries such us China and Spain spring 
readily to the mind iu this connection. 

The American has no sentiment where 
machinery is in question. It exists for him 
merely as a convenience or a profit maker, 

191 



192 THE ARGUMENTS FOR AND 

and when it falls short in either of these capa- 
cities it is ruthlessly scrapped. We are 
beginning to take this view in England, but it 
is not so very long ago that we took the direct 
opposite. 

The writer- remembers that in the engineer- 
ing shops, of a famous engineer and ship- 
builder, where he served his apprcnticcsliip, 
there was one old machine that was the general 
pride. It was a great vertical sliaping machine, 
its year of origin being 1839, if memory serves 
correctly. We used to be quite proud that the 
old friend Mas still in service, but very few of 
us realised that every piece of work done on 
the machine cost about ten times as iiiuch as 
it would have done on modern plant ; it M'as 
as though a raihvay con;pany kept the Rocket 
in commission simply because of sentiment. 

Not so very long ago mc regarded cars in 
the same light. Makers liked to believe that 
the machines would go on running for tMcnty 
years. But Mho wants a car to run for this 
period ? If there were no progress in design 
being made, well and good. But there is, 
and M’hen a car is a few years old it is obviously 
old-fashioned. It is not altogether a matter of 
appearance, but iiiore one of running cost. If 
the 20 h.p. car of to-day is 5 cwts. lighter than 
the car of 1912, and is also quicker, it must, 
logically, be considerably cheaper to run, 
apart altogether from repair costs. 
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The American engineer does not want cars 
that will last for years and years. Maybe they 
will run for twenty years if put to it, but the 
argument is that within a year or two -progress 
in design and construction makes the old cars 
uneconomical, and therefore they should be 
displaced. Three years, for example, may be 
taken as a fair life. 

In the first place the machine costs, say, 
approximately £300. At the end of three years 
it is sold for whatever it will bring to some 
person just making a start in motoring, or to 
somebody to whom first cost is more serious 
than maintenance. Assume the vehicle brings 
£100. An improved car of the same type can 
probably be bouglit for about £275, so the 
motorist must provide £175 in fresh capital. 
Three years later he sells again for about £100. 
A simple calculation shows that the capital 
cost of his motoring comes to £375 — at least 
one hopes it does ! Figures, however, were 
never one’s strong point — for six years, and 
this, as thitigs go, compares very favourably. 

A car of much the same construction, but 
better finished, especially to suit individual 
taste, would have cost in England bf'forc the 
war, about £500-£600, At tlie end of six 
years the vehicle woidd be worth somewhere 
between £200-£300, according to the way it 
had been looked after. For the last three 
years, at least, it would have been noticeably 
18 
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out of date, the percentage of repair costs 
would liave shown a progressive increase, the 
running costs would have compared unfavour- 
ably with those of later cars, and the incon- 
venience would have been considci*able. For 
example, no engine starter would have been 
fitted. 

Another simple calculation will show that 
the buyer must make a greater initial outlay in 
the case of tlie English ear, while the deprecia- 
tion would be, very roughly, about tlie same, 
or there would be a slight balance in favour 
of the American, A great deal, of course, 
always depends on the owner and the methods 
he adopts witli his ear ; as a general rule the 
year of mamifaeture lias as mucli to do with 
the selling price of a second-hand machine as 
its meelianical condition. This, at least, was 
the ease in normal tin es. 

The argument tlius put fortli is perfectly 
reasonable, and is strongly supported by facts. 
But wliether it is that the average Britisher 
has not yet got rid of his innate conservatism, 
or whether he is merely wooden-headed or not, 
is hard to say, but the truth is tliat he prefers 
his more exjnnsive Britisli ear. He would like 
many improvements to be made. Engine- 
starters as standard — of course they are in 
the new cars — a very complete equipment, 
coupled with a big reduction in price. 

Some day a genius will arise who will com- 
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bine the best points of the Arucriean cars with 
the distinctive character of the British product. 
When this jronius docs conic his rivals will 
cither have to follow in his footstep^ as best 
they can, or go out of business. The latest 
American cars to come over are much better 
finished than the 1914 models, but they still 
fall short of our best standards. 

As a matter of fact we do, as a nation, carry 
our love of finish and a “ good job ” a little 
too far. During the war, when millions of 
shells were being fired away, our men in the 
field used to wonder why our shells shoulil be so 
carefully painted and finished. Actually much 
of the work was unnecessary, but it was 
instinctive. 

Like most other things, the cost of American 
cars is rising. It will be a long time before we 
shall have the completely equipped machine at 
£250 as we used to in 1914. Some of the 
big six-cylindered machines, in fact, that came 
over in the summer of 1919, and were subject 
to a 33^ tax, were priced in England at 
nearly £1,000. 

The following extract from an article by 
the writer, which ajipeared in The Times of 
September 8th, explains some of the dillieultics 
that British makers were faced with, and 
why they were not very anxious that the 
U.S.A. products should be imported without 
restriction. 
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“ The makers of the more expensive British 
cars are not particularly perturbed by the 
lifting of the embargo on the import of 
motors hnd accessories. Where price ranks 
secoi}d to quality tlic British liiakcr has long 
been supre;me in the world’s markets, nor is 
there any reason to suppose that a change is 
likely to take place. One or two of our factories, 
in fact, would have no difficulty in selling the 
whole of their outputs for years to come, at 
more than list prices, in the ‘French, Italian, 
U.S., and South Ajnerican markets solely. 

“ Tliesc costly cars, however, represent only 
a section of the British motor industry, and 
most manufacturers are gravely concerned 
about the immediate future, now that un- 
restricted import is to be allowed. Our fac- 
tories have not changed over from war to peace 
work so swiftly as was hoped would be the case. 
There are a score of reasons for the delay, but 
the chief is that the whole nation is afflicted 
with a ‘ slow strike.’ One of the biggest motor 
manufacturing concerns estimates that its 
present output per man is less than half that 
of 1914, and less than one third that of the war 
period. This, of course, is felt in many ways. 
It affects raw material supplies and prices, 
transport, the delivery of conjponent parts and 
accessories, castings, stampings, forgings, and 
so forth. 

‘‘The war has demonstrated to Europe that 
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motors are a necessity in civilised countries, 
and more than ever a necessity in industrial 
communities. Just as this fact is being ap- 
preciated, the whole of the Western Continent 
has realised that there is a. world-wide lack of 
motors. The Allied countries have not pro- 
duced, other than for war purposes, any motors 
for nearly five years. The United States of 
America will be alniost 2,500,000 vehicles short 
on normal requirements by the beginning of 
next year, although the bulk of the American 
factories never readied a 100 per cent, war 
basis. In Great Britain a large percentage of 
the motors built for war purposes were used up 
in the uar itself, others are unsuited for com- 
mercial employment; there is no legitimate 
labour or material to repair the bulk of those 
remaining, while the fractional percentage 
left can have little immediate effect in meeting 
the need. 

“ The leading authorities in the United States 
of America estimate that even if the American 
motor production is doubled next year it will 
take three years for supply to equal demand. 
What this means can be grasped by considering 
that at the present t ime thirty-three representa- 
tive U.S.A. factories are producing a daily total 
of 6,646 vehicles, anti this in the face of strikes 
and disputes. Before the war the normal 
annual increase in American motor production 
was 40 per cent. Excluding Fords, the total 
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1916 output was 1,493,617 motors, while in 
the following year the total was 1,737,151. 

“ Prices are rising, but not on the European 
scale. From January 1 of this year to July 24 
the average price increase of forty-nine repre- 
sentative oars Avas 7‘6 per cent. A leading 
American motor journal comments on this 
fact in tlie folloAA'ing Avords : ‘ These are t lie days 
AA'hen the superior manufacturing methods of 
the industry demonstrate their intrinsic value. 
Tliis is probably tlie real explanation of the 
ability of motor-car manufacturers to meet 
the present situation Avithout creating exorbit- 
ant prices for their A'ehicles. Tndy it is a real 
credit to American automotiA'c manufacturing 
and assembly methods.’ 

“ WhatcAXT the causes, the hard fact is that 
the United States of America are in motor 
production on a big scale, A\hile the British 
factories are not, through no fault of the 
latter. 

“ The American manufacturer is a business 
man. Ilis Inige home market is safely secured 
to him, for no country can produce on the 
scale necessary to supjdy itself a}id also to 
iuAnide the U.S.A. market, other than in very 
specialised classes of vehicle. There ean be 
no other conclusion, therefore, but that the 
American manufacturer Avdll slraiti every nerve 
to develop the foreign e\mn at the temporary 
expense of the home market. Indeed, he has 
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no need to seek these foreign markets, for they 
are being forced on him. The arfiiistice was 
barely signed before Detroit, the citadel of the 
American motor manufacturer, was bf*sieged by 
European buyers clamouring for vehicles at 
a time when no European country had lifted 
its embargo on motor import. It is largely 
due to the pressure then brought to bear that 
there are so many American motors ready to be 
brouglit into this country so soon as freight 
can be found for tlieir transportation. 

“ Before tlie war we received mostly cheap 
cars from tlie U.S.A., but tliere is evidcaice to- 
day that our na'diinn-prieed, and even our 
hitherto e-xelusive n arkets, are to be invaded. 
Cars like the ‘ Big Six ’ Sfudebakor, the King 
‘ Eight,’ the Cadillac, tlie Roamer, and the 
Hudson will eou pete- with our tievn cars selling 
at bedw'een £050 anel £1,200. Possibly these 
prices, in case of need, carry a siitTieient margin 
to allow' for iveiiiet ion ; at present they are 
readily obtained because very few British- 
built cars are to b(' had at any price. 

“ In commercial motors, a fudd exclusively 
developed by the British manufacturer before 
the w'ar, in which we had established our 
biggest lead, there will be most strcmious com- 
petition. America will send over every class of 
machine, from the light-pneumatic-tyred van 
to the heavy three-lon vehicle. Once in the 
country the inaidiines a\ ill be in service for 
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years, because, for economic reasons, traders 
cannot change without incurring extra costs. 
Standardisation in transport is important, and 
the Americans are now in a position to con- 
solidate any market they can secure an entry 
into by following up with a good service system. 

“ Harley -Davidson, Indian, Henderson, Ex- 
celsior, and other motor-cycles, both light 
and heavy, will cut into markets that took us 
years to develop. As for the money spent in 
developing the farm tractor, it can be rec- 
koned as lost for good if unrestricted in ports 
are to be allowed. Only in steam tractors, 
in fact, would we be without competition in 
the British market. 

“ Serious as all this is, there is no need for 
panic legislation. Eventually the motor in- 
dustry must fight its own battles, and if it 
cannot compete in a fair field it must go under. 
The industry of the whole Empire (we must 
look farther than Great Britain) cannot be 
allowed to suffer by a lack of motor transport. 
In full realisation of this fact, all that responsible 
members of the motor trade now ask is that 
they shall be adequately protected during 
the transitionary period, a period made doubly 
difficult owing to the big factory extensions 
made at the request of the Government during 
the war.” 



CHAPTER XXVI . 


THE PLEASURES OF CAMPING WITH A CAR 

In the old days the camper was regarded 
cither as sonietldng of a harum-scarum person, 
or the taste was regarded as one peculiar to 
extreme youth, and one’s friends hoped it 
would be grown out of — like measles. A great 
many people have, however, during the war, 
acquired the outdoor and camping habit, 
so that what was once the pleasure of a few 
lias become a regular liabit of the many. 

The accommodation afforded by the hotels, 
and the great dilTieulty in obtaining casual 
aceommodation of any sort while touring, espe- 
cially during the summer of 1919, has also had 
a lot to do with the fixation of the habit, if the 
word be permissible. One remembers the 
very fascinating old charges of pre-war days, 
Avhen a whole party could sometimes stay for 
days in some out-of-the-way place, be fed on 
the best food, be treated as honoured guests, 
and have a bill in the end that amounted to a 
matter of shillings merely. 

Alas ! these days seem to have gone for all 
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time. Everywhere one now hears expressions 
of disgust at the profiteering habit, which 
seems to have penetrated into the remotest 
parts of the country. The writer spent a good 
part of the summer of 1919 on tlie road ; his 
party consisted of tliree grown-ups and two 
small children, and averaging the charges for 
a night’s aecoinmodation, wliicli meant three 
dinners and two suppers (for tlie cliildren), 
two large bedrooms, and five breakfasts, the 
sum came to just under £5. 

One realises, naturally, that tlie cost of all 
commodities has increased, but at the same 
time a charge of nearly a pound a head, in- 
cluding the nurse and two young children, is 
exorbitant, especially in view of tlie fact 
that the accommodation was often only third- 
rate. What the first-rate rooms cost in order 
to bring up the average, may best be left to 
the reader’s imagination. 

All this sort of thing, however, is simply 
increasing the determination of many people 
to become independent of the exploiters. The 
writer is an enthusiastic camper, but he is 
not going to be so stupid as to say that if 
camping is once tried no other holiday will 
appeal in the future. There is a time for 
camping as for all other things. Various con- 
ditions are needed to make the holiday a 
success. If all things fit in, the camping 
holiday with a ear will be found both enter- 
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taining, healthy, and very cheap in com- 
parison.* 

Weather is the most uncertain factor. Per- 
sonally one has been unlucky in July, and has 
come to the conclusion that June, especially 
in the north, is more likely to provide good 
weather, while in the south either August or 
September makes a good gamble. With a car 
there is always an opporiunity, of course, of 
making a move eitlier to a town or to a different 
part of the codntry in ease of bad weather. 
Indeed cases have been known where lazy, 
bored campers iiavc sneaked away the car 
and spent the day — four in all — in Paignton, 
until the weather im])roved, leaving an un- 
fortunate individual, whose name shall be 
unknown, responsible for the camp. 

Fortunately, and as showing how a kindly 
Fate balances out things, that descried person 
came across a local estate owner possessed of 
many sporting facilities, together with an 
excellent cook and cellar, so that, recounting 
experiences afterwards, he was, in golfing 
language, “ Nine up at the turn ! ” 

Select one’s party carefully. This is the 
golden rule for camping. Everybody must be 
of an equable temperament, be ready to turn 
his or her hand to any jol) that turns up, not 
too ready to grouse, have a sense of humour 
for the “ off ” days, and be ready either to 
entertain himself or others of the party. 
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Incidentally a sense of discipline is the finest 
thing the writer has come across in nihking for 
a happy camping party. One always, after 
a long experience, appoints some member of 
the party to be camp captain for the day, 
and it is tjiis honorary officer that arranges 
amusements, food, camp cleaning, and so forth. 
His instructions, however, must be implicitly 
obeyed. 

Personally I am a iazy person. All my 
camping gear can be got into a rucksac and a 
bag of golf elubs. A bell-tent, pitched within 
a mile of both beach and a reasonably good 
links supplies everything to make mo per- 
fectly happy for a month. If Sunday play is 
not allowed, so much the belter, lor then one 
can write all the week’s articles without, so 
to speak, wasting good time ! 

Seriously, however, a little forethought is 
really needed. One must have, for example, 
a suitable kit — a kit containing everything 
likely to be needed, but nothing that is simply 
an encumbrance. A little tact is needed in 
this respect, especially if ladies go to the 
making of the parly. It should not be a 
difficult matter to convince the best wife and 
the finest sportsinan (a dual personality) in 
the w'orld, that a black hat stuck all over with 
those attenuated ostrich feathers that the 
ladies v orc in ]919, is an unnecessary camping 
adjunct — but it is ! 
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“ The more the clobber the harder the work ” 
is a fairly sound nile to work to, and “ The 
harder the work the less time for fun ” may be 
atlded. Cut the personal luggage ddwn to a 
minimum. Starched things arc obviously out 
of place citlicr when touring or camping, while 
generally speaking the older the things are 
the better for the purpose. Flannel and 
khaki may sound a bit crude, but if one should 
go to an hotel for an occasional meal they 
are infinitely better than travel-stained white 
clothes. One needs comfortable boots, good 
woollens, and a complete spare change in 
case of a real disaster. 

The best tent for cajnping so far brought to 
the knowledge of the writer was of the kind 
knoAvn as the “ squatter’s.” This had a fly 
sheet and two jointed poles. It was made of 
balloon silk, was very roomy when erected, 
was light, could be packed into a small com- 
pass, and yet was quite impervious to either 
wind or rain. 

There are also tents to be had which can be 
used in conjunction with the car itself, and one 
has seen an outfit of this sort which allowed the 
car to be fitted with a couple of comfortable 
bunks for sleeping. The idea, however, does 
not commend itself for a permanent camp, 
excellent though it be for touring purposes. 
Any of the big stores can supply suitable 
tents for use with a car, and some also make 
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a. speciality of camping gear, cooking utensils, 
etc. 

If the camp is to be permanent it can 
be morec- elaborately fittetl, naturally. For 
example, tlie tent, furniture, crockery, stove, 
etc., can be sent down to the neai’est railway 
station by train, and collected by car. If the 
whole of the kit is to be carried by car, the 
question of packing is important. Every- 
thing should be disposed for accessibility, and 
the novice will find, uiiless lie be particularly 
careful, that practically everything will need 
to be unloaded to reach some simple tool 
needed to carry out a tire repair, for example. 

The Primus stoves wliieli are now in such 
general use are excellent, but no food tastes 
so sweet as that cooked over a wood fire in the 
open. The experienced can .per, also, can 
produce a fire nioi*e quickly tlian the stove 
can be liglited. Long experience, however, 
is needed to acquire proficiency in this art. 
Personally one does not recommend aluminium 
cooking and tabic utensils ; the ordinary block- 
tin fittings which can be bought at any iron- 
monger’s practically arc much the best, though 
they do not pack so easily. The big stores 
sell much better complete outfits now than 
they did before the war, and possibly the 
novice had best leave himself in their hands 
in this respect, even though his preliminary 
outlay be heavier. 
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One of tlic most serviceable fittings consists 
of a long-wooden box of plain deal to fit along 
the offside running board. Its appearance 
can be impi'ovcd by painting it to n^atch the 
body colour of the ear, and its particular use 
is to carry those heavy and nnjiddy or oily 
fittings that wmdd be out of place amongst 
the food, crockery, or wearing apparel. In 
it can go towing chains — an indispensable 
accessory in case tlie car gets bogged — heavy 
jacks, stoves, pjurafTin oil, and the car’s toolkit 
generally, tlie saving of space tlms made being 
used for tlie accommodation of other fittings. 

Another usid'id accessory for luggage carry- 
ing consists of a luggage trailer, which can be 
towed behind tlie car. These fittings follow 
the track of the car when in service, can be 
readily removed or attached, while they can 
readily take a load of up to a ton. 

Most people have an idea as to their favourite 
locality, but in case of any uncertainty, espe- 
cially about the sport or general facilities pre- 
vailing ill any particular district, the motoring 
associations are always ready to give their 
advice, and, as that is obtained on the spot, 
it may safely be relied on. 

Common sense is really the guiding nile in 
all camp life. For a small payment, but often 
enough without payment at all, permission 
can be obtained to camp in any desired place, 
particularly if the owner forms a favourable 
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impression of the applicant immediately. Ex- 
perienced campers can hold high revelry for a 
month in one spot and, so far as appearance 
goes afterwards, it would be hard to tell that a 
camping party had been in possession. Others, 
of course, are careless and untidy ; they 
destroy fences, burn valuable fuel when there 
is plenty of waste about, and leave a litter 
of paper, bottles, crockery, and tins behind 
them. 






CHAPTER XXVII 


THE CAR-THIEVING NUISANCE 

The scarcity of cars, coupled with the high 
prices now so easily obtainable for machines of 
any kind, is undoubtedly an encouragement 
to theft, while the decided hint of American 
methods about the w'hole business suggests 
that present conditions have attracted the 
attention of the professional car thief from 
across the Atlantic. No discourtesy is intended. 
The whole tribe must be as obnoxious to the 
Americans as to us, and without wishing this 
country ill in any way, the American and 
Canadian police would, no doubt, gladly make 
us a present of their car thieves. 

The number of motors stolen in the various 
American States totals tens of thousands yearly, 
and although a great many are eventually 
recovered in a more or less damaged condition 
a big percentage arc lost for good, some being 
broken up and sold piecemeal, and the remainder 
finding their way into the hands of oAvners who, 
unless they are in touch with the factory at 
some later date, never know that their car is 
14 209 
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stolen property. There arc signs that this 
country is also to be regarded as a profitable 
operating ground for the professional car thief, 
and combined and eifective action is needed if 
the threatened danger is to be stamped out in 
its early stages. 

In the first place the car manufacturer should 
impress the type and number of both chassis 
and engine more prominently than is usual on 
all the major components ; this Mould be 
neither a complicated nor an expensive job. 
Attaching a small plate, giving the desired 
particulars, is obviously inadequate OM'ing to 
the ease with Avhich it may be removed, while 
numbers lightly stampc'd into the metal can be 
effaced without great difficulty. 

With a good records system it is thiis possible, 
providing buyers co-o])erate. to kcej) a close 
history of every chassis built. Ilolls-Royce 
and De Dion, for example, have built up a 
good scheme along these lines AV’hieh, in the 
common interest, should become general. Some 
three years ago, on the otht.T hand, one dis- 
covered M'ith amazement that one of the best- 
knoMm of Northern mamifacturcrs had such a 
poor records system, that the actiial buyers 
of new cars could only be traced later with 
difficulty. Every ear needs a general record 
and medical history sheet, ■which could be 
handed on throughout its effective life : a sort 
of pedigree, in fact. The buyer should protect 
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himself against dishonest dealing by getting 
into touch with the maker when purchasing a 
second-hand machine. 

Various suggestions have been maltle in the 
IJ .S.A. and Canada that - there should be a 
universal system of car licensing' on a compre- 
hensive scale. Something might be done here 
along these lines, particularly in view of the 
fact that our present system is quite out of 
date. ''J'he greatest objections are that we 
dislike the dossier system altogether, that we 
have no desire to increase the extent of official 
interfei’cnce with our private aliairs, that the 
number of State and muiiicij^al officials is 
already unduly large, and that the cost of the 
upkec}) of the system would fall on the motorist. 
On tlu; other hand there would be many advan- 
tages, and possibly the last item would be met 
by the saving of insurance policies. Let us, 
how'cver, avoid such a system if wc can, though 
in the end we may be driven to it. In the 
bigger American citit^s special departments have 
had to be set up by the })olice to prevent ear 
thefts and to t?’ace the machines after they arc 
stolen. Wc do not want anjdhing like this here. 

Magistrates, it may be pointed out, are apt 
to take a lenient view of ear thieving when the 
defence of “ joy-riding ” is advanced. This 
is quite indefensible. A sudden epitleinic of 
parlourmaids — if such be still in existence — 
stealing their mistresses’ rings to wear when 
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jazzing, innocent though the actual intention 
might be in the first place, would quickly be 
stopped by the imposition of drastic penalties. 
A similar'coursc is needed in this, matter of car 
stealing, so that the evil may be routed out 
before it gets any great hold. 

The cases of motor thieving reported con- 
stantly increase in number, but up to date 
one has not yet come across any infallible 
safeguard. Various devices are being manu- 
factured to check the thievt'S, but none, so far, 
seem able to prevent a skilful and determined 
man stealing any motor ^X“hiele, given a suit- 
able opportunity. 1 recently received an 
ingenious little appliance, which takes the 
form of a very simple ignition lock. So far 
as can be seen, without practical exjicrience, 
the device should be quite serviceable. A 
quarter turn of a knurled ring throws the 
apparatus out of gear, hopelessly confusing the 
wiring, a special key of the Yale type being 
needed to reset the fitting to normal running 
position. Before a ear lifted with this lock — 
the installation is simple enough— could be 
stolen the whole of the ignition wiring w'ould 
need to be cut away and new cables installed. 
An additional precaution would be to fit both 
sides of the bonnet with locks. Tlie ignition 
lock referred to is known as the Cowey, and 
although it is not perfect it is a safeguard under 
most conditions. 
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The American accessory makers have pro- 
duced a 'variety of locks and devices designed 
to circumvent the car thief. Some are intended 
to have a universal application, while others 
arc constructed for individual use. One appli- 
ance throws the steering-wheel qut of gear, 
another affects the steering itself, either by hold- 
ing tlic column itself or the steering arm, a 
third locks the brake and gear levers. There 
are ignition and fuel interrupters and cut-outs. 
Some fittings aiV; to be mounted in the gearbox 
itself, to prevent tlic gears being moved out of 
neutral, and there arc a dozen or more chains, 
steel ropes, cables, bumpers, alarm-bells, and 
other devices intended to di-lay the thieves in 
their work— but not a single one that is uni- 
versal in its application, cheap, and effective 
under all conditions. 'I’he only absolute safe- 
guard at the present time is for the owner 
never to leave the ear unguarded. One must, 
however, })ut in a good v ord for the work of the 
Automobile Association, whose patrols arc often 
valuable in tracing stolen cars. 

The ideal safeguard would be readily acces- 
sible from the driving seat. It should not be 
of a type leading to a possibility of the car’s 
mechanism being damaged in case of great 
force being used by the thief, nor should it 
need any special key or tool. It should be 
remembered, also, that although the ignition 
may be cut out, the fuel supply stopped, the 
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gears locked in neutral or the clutch locked out 
of engagement, the car can still be towed away. 
If a “ delayed ” guard, to come into operation 
after the engine or car is started, is fitted, some 
preliminary warning device should remind the 
owner in case, of his own forgetfulness. 

The removal of some small part, for which 
standardised renewals are readily obtainable, 
is not likely to deter the professional car thief. 
Few cars arc stolen on the spur of the moment. 
The thieves work in a gang, and a car is care- 
fully watched and its owner's habits noted for 
days beforehand. Further, a good theft-proof 
device should prevent a vehicle being stolen 
from a garage or taken out for unauthorised 
use. Makers should givi; some attention to 
fitting their cars with some kind of security 
device. 



CHAPTER XXVIII 


THE PRACTICAL USE OF BENZOL — A BRITISH 
MOTOR FUEL 

Experience provc's that fiom many points 
of view benzol has distinct advantages over 
petrol as a fuel for ear and motor-cycle engines. 
It is not perfect, but even a very average 
benzol is ])ettei’ than the so-called petrol with 
which motorists have of late been afflicted. 
Its cliaraetcristic pungent odour is objection- 
able to many, and the worse the benzol the viler 
the odour. Also, in cold weather, unless there 
is some means of warming the inlet-pipe, 
starting is diflieult. 

Better running altogether could be obtained 
by designing car engines especially for use 
with benzol. This, however, is a matter for 
the future ; at present the average motorist is 
more inteiH^sted in getting better results fi'om 
existing car engines. Circumstances are in his 
favour. During the war })oor quality motor 
spirit led car owners to use larger carburetter 
jets, with the consequence that benzol can now 
be used with fairly good results with a great 
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many modern carburetters without alteration. 
As it is slightly the heavier fuel, benzol gives 
a lower level in the float chamber ; hence the 
supply to the engine is normally reduced. 

Still, the best results are obtained by a little 
intelligent and simple adjustment. In the first 
place, the carburetter or the inlet-pipe must 
be heated, for a proper temperature of the 
inflowing gases is the seeret of efficient com- 
bustion with all fuels. The best course is to 
have the carburetter fitted with a water-jacket 
or one of those easily fitted muffs which take 
their heat from the exhaust pipe. Heaters 
of the electric type, which take their current 
from a battery, can also be had. Heat having 
been supplied, actual comparative running 
results may be noted by road tests. 

Take a typical carburetter setting for, say, 
a l6-h.p. Sunbeam car. Using a Zenith car- 
buretter, the main jet for use with petrol would 
be 90 , the compensator 105 , and the choke 19 . 
On a fair quality benzol it would probably 
be found that the main could be reduced to 
85 and the compensator to 100 , the choke 
remaining unaltered. In this way the fuel 
consumption should improve from twenty 
miles to the gallon on petrol to about twenty- 
two to twenty-three miles on benzol. 

Speed on the level w'ould be about the same, 
but there would be more power on hills. 
Further, the slower burning fuel decreases any 
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tendency to “ knocking ’’ in the engine. I am 
using old car at present which gives a con- 
sumption of twenty-four miles to the gallon on 
petrol and twenty-eight on benzol. On the 
former fuel the engine knocks distressingly 
with tlic spark retarded as far as possible, 
yet on benzol it is practically impossible to 
obtain a knock even under a heavy load. The 
fitting of an efficient heating device has also led 
to better combustion and a perceptible improve- 
ment in tlie odour of the exhaust gases. 

A word of warning should be given as to 
inferior benzols now on the market, which, 
contrarily enough, are sold at excessive prices. 
Such fuels have a bad effect on the engine 
bearings and othe^ working parts owing to the 
presence of acids, alkalis, sulphuretted hydro- 
gen, and other impurities : the exhaust odours 
are vile, and tJie power developed is unsatis- 
factory. Motorists should insist on being sup- 
plied only with benzol conforming to the 
National Renzol Association specification. This 
can now be obtained at 2s, Sd, per gallon 
practically throughout the country. More 
should not be paid. The best way to buy the 
fuel, however, is in fifty-gallon drums, which 
can easily be obtained, and may be stored 
without special licence. 

The committee of the National Benzol Asso- 
ciation have issued the following specification 
for benzol for use as motor spirit : (1) Specific 
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gravity, *870 to *885 ; (2) distillation test (by 
flask) — benzol shall give a distillate of not less 
than 75 per cent, to 80 per cent, at 100 deg. C. ; 
(3) sulphur — the total sulphur shall not exceed 
0'40 per cent. ; (4) the benzol shall be entirely 
free from water ; (5) colour — water white ; 
(6) rectification test — 90 c.c. of the sample 
shaken with 10 c.c. of 90 per cent, sulphuric 
acid for five mnutes should not give more than 
a light brown colour to the acid layer ; (7) 
benzol shall be entirely free from acids, alkalis, 
and sulphuretted hydrogen; (8) benzol shall 
not freeze at 25 deg. F. below the freezing- 
point of water. 



CHAPTER XXIX 


HOLIDAYS IN THE CAR 

In the clays before the war an undue propor- 
tion of wealthy motorists crossed over to the 
Continent for holiday-making. During the 
height of the season between twenty and forty 
maejiines were shipped across the Channel 
daily, but despite the practical help of the 
motoring organisations, the cost was heavy 
and the ineonvenicnee great. The number 
of private cars now going over to the Continent 
is growing as restrictions are removed, but the 
majority of tlie old-time Continental motorists 
are content, for tliis year at least — and, one 
hopes, for a long time ahead — to take their 
holidays at home. 

There is motoring to be had in Great Britain 
to satisfy the greediest of drivers for a long 
time. Our roads, apart from the stretches 
spoiled by heavy commercial traffic and timber- 
hauling, are in fair condition, which is more than 
can be said for the Continental roads, although 
the French arteries, away from the fighting 
areas, are also'' in a passable state. 
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A little forethought is needed to get the best 
out of motor touring, which can be overdone 
as easily as most things. Staleness is recog- 
nised in other sports. The average week-end 
golfer, for example, who begins his summer 
holiday by putting in two full rounds a day, 
soon liiids himself discontented and off his 
game. If he be a wise man he then indulges 
in a rest, yet there is a tendency on the part of 
motorists who are tired of the car to place the 
blame elsewhere. Speaking from experience, 
with the memory of many long, fast runs of 
over 300 miles between sunrise and sunset, I 
consider 125 miles quite enough for an average 
day’s run, even with a powerful and roomy car, 
while a great many people will find 80 to 
100 miles sufficient. 1‘lasy travelling ensures 
the possibility of maximum comfort. It ex- 
cludes the early start, the “ boiled-egg break- 
fast ” in a half-swept coffee-room, the general 
atmosphere of being a nuisance, while fuel and 
oil for the full day’s run may be taken aboard 
at the most convenient time. Further, there 
is an opportunity to look over the car herself, 
to give the greasers a turn, to inspect tyres and 
make replacements and adjustments. In the 
torrid days there is no fun in changing a wheel 
or tire in the broiling afternoon sun. 

Running to a set programme rather detracts 
from the sense of freedom which many consider 
essential to a real holiday, but the lower daily 
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mileage is elastic enough to allord some com- 
pensation. In case of temporary delay, for 
example, the whole programme is not thrown 
out of gear, while there is also time fo indulge 
in visiting any of the local excitements that 
may occur along the route. The country has 
not yet settled down, there arc more holiday- 
makers than ever before, the food supply is a 
variable quantity, while practically every hotel 
is working witji a depleted and tired staff ; 
hence, to be on the safe side, it is advisable to 
split up long journeys into easy stages and to 
book rooms in advance. In most places of any 
importance it is possible to secure an odd room 
for the night, but more rooms, or an extended 
stay, are out of the question. The movements 
of the arranged guests, which do not always 
coincide, account for the chance of the odd 
room for the night ; yet it is unwise to run any 
risks in this connection, for motoring can lose 
much of its line savour when a tired and 
dinnerless party is compelled to drive twenty 
to forty miles on a questionable chance of 
securing accommodation in the next town. 

The disposition of passengers, tools, and 
luggage is worth careful consideration. It is 
rather surprising that luggage trailers, of which 
there are some quite good specimens on the 
market, are not in more general use for toui ing. 
These attachments are constructed to follow 
the car wheel tracks. They are pneumatic- 
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tired, and not unduly prominent, while they 
will take up to a ton load. Indeed, they may 
be said to solve the luggage problem entirely, 
thougli their first eost, about £25 in prc-w'ar 
days, must be considered. One may, of course, 
oH'-sct this against the cost of special cai 
trunks, cases, and luggage racks, but whereas 
the latter are useful throughout the year for 
shorter journeys, the trailer is rather a com- 
plication, if there is ioom in and about the 
car itself for small week-end luggage, for 
example. 

The following lay-out for an open touring 
car may be suggested — luggage and trunks 
on a rack at the rear ; spare wlieel, two if 
possible, w'ith an additional spore cover and 
tube —an advisable precaution owing to the 
difficulty most local agents have in getting 
supplies — on the offside running board and as 
far forward as possible ; nested toolbox, with 
tw'o different locks, and containing the com- 
plete kit for any o])cration the car may need, 
let into the nearside running board ; spare 
petrol and lubricating oil also on the running 
board. 

It is important that the engine should only 
be lubricated with the special oil prepared for 
it by the reputable oil companies, and recom- 
mended by the car builder. Proprietary oils in 
branded tins should be on sale in every garage, 
but some garage owners buy loose inferior oils 
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in bulk and press their sales for the sake of the 
extra profit thereby obtained. A gallon of the 
advised lubricant, therefore, should be taken 
along in case of difficulty in obtaining it en 
route ; spare lamp bulbs in a lined case, tire 
valves and parts, sparkling-plugs, and the more 
fragile replacements generally, in one of the 
lockers, preferably irnder the driving-seat ; 
maps and guide books in the pocket to the right 
of the driving-seat. 

'Fhis arrangement makes all supplies acces- 
sible, yet keeps the interior of the car free for 
rugs and a dressing case. With closed cars 
the bulk of the luggage can be carried on the 
roof. The arrangement is not ideal, and a 
clever coacli-buildcr vith practical experience 
of car touring should be able to introduce 
many imprenoments, but at the moment one 
can only profitably deal with the cars already 
in commission. 

If only for the information about the state 
of the roads, and the ailvice about touring which 
the Royal Automobile Club and the Automobile 
Association are both pr(“])aied to suj^ply, it 
is Avcll worth while taking xip membership. In 
regard to their touring departments, both the 
R.A.C. and the A. A. and M.U. iue highly to be 
recommended. Rased on daily information 
sent in by their respective road men all over 
the country, the touring itineraries supplied 
are accurate and exhaustive, while they have 
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the additional merit of taking in country well 
worth visiting and leaving out the dull and 
dingy districts so far as possible. Members, 
in ^\Titing to the respective touring depart- 
ments at 83, Pall INIall, or Fanum House, 
Whitcomb Street, should indicate the time at 
their disposal, and the particular districts they 
wish to include, together with other essential 
information, or, if their plans are not even so 
concrete as this, may simply ask for suggestions 
for a tour to extend over the time available. 
Both bodies w'ill also give very valuable assist- 
ance about the insurance of the car, and also in 
regard to taxation and customs in cases where, 
despite the obvious difficulties, owners are 
determined on Continental travel. 

So far as comfort on the road itself is con- 
cerned, it is a mistake to attempt too much. 
The rose-embowered country inn, with its 
loaded sideboards, its shining pc'wi;er, and its 
cool raftered passages, rarely happens to order, 
and, as mile after mile is covered in the search 
for it, driver and passengers get hungry and 
ever more hungry, and angrier and snappier, 
until at last, in sheer despair, an unappetising 
meal is taken in some fifth-rate hotel, where the 
poor food is only equalled by the superior 
charges. Great delay is also caused by chance 
driving to an hotel and asking for meals. The 
best course is to wire ahead to an hotel in the 
place where it is proposed to lunch when 
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staxting in the morning, reserving accommoda- 
tion, or to telephone at least an hour or so 
before arrival. Here, again, the road men of 
the motoring bodies are of value to* touring 
motorists. 
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CHAPTER XXX 


BUYING SECOND-HAND CARS 

Practically all the buying and selling of 
motor cars during 1919 was limited to dealings 
in second-hand vehicles. Most people with 
any sense of values waited with whatever 
patience they could muster until new cars 
were to be had from the makers, but there 
were a great many others to whom cost was 
apparently a secondary matter, or else who 
were in the unfortunate position of having to 
buy even at an inflated price. 

There is much unscrupulous dealing going on. 
No man with an atom of common sense in his 
make-up ought to buy a used car from a stranger 
on his own responsibility, especially if his 
mechanical knowledge is limited. He should 
take expert advice or write to the maker, 
giving a description of the chassis, with its 
number, and asking for whatever information 
is available about the machine. Unfortunately, 
many motor transactions are being rushed 
through without any preliminary investigation. 

The most unsuitable cars to buy at any time 
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are those which are little known and those of 
foreign manufacture — most of the American 
makes, however, being excepted from this last 
ruling. The difficulty, of course, lies in obtain- 
ing spare parts. Unless these arq in stock it is 
an expensive and lengthy job to have them 
specially made, and any buyer of a used car 
who is told that such and such a component 
is in need of renewal should, in his own interest, 
ascertain that the parts are actually available, 
or, better still, ask the would-be seller to have 
the adjustment made before the transaction is 
completed. 

The average buyer of a second-hand car can 
only make quite a rough examination of the 
engine and chassis. Actually the former is 
better judged by its performance on the road 
than by examination, although, of course, an 
inspection should bring to light any glaring 
weakness. On the road tlie engine should be 
judged for quietness in running, speed of the 
car, hill-climbing power, and freedom from 
minor mechanical troubles. Towns are not 
suitable places to make tests, for a good driver 
can make quite a presentable showing for a 
little while with an old chassis in traffic. Nor 
is a run of ten miles sufficient to go by. A 
trial run should extend to between 50 to 100 
miles, and should include a variety of country 
and conditions. The general condition of the 
transmission can be judged during the run. 
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Quietness is an important factor, of course, 
and although some very excellent ca^s always 
have noisy axles, it may be taken as a general 
rule that if the older types of cars are objection- 
ably noisy they are not to be recommended. 
Broadly speaking, noise in nearly every case 
means wear. A very rough test of the steering 
can be made by removing the hands from the 
steering wheel and noting whether the vehicle 
leaves the straight track within too short a 
distance. The condition of the clutch and the 
brakes can also be judged in the course of the 
road trial. 

Badly aligned wheels are, to say the least of 
it, undesirable. A very rough idea may be 
formed by noting the condition of the tires. 
Treads worn centrally and evenly are a fairly 
good indication that not very much is Avrong 
with the alignment of the wheels. Each par- 
ticular wheel should be jacked up in turn, 
and the wheel itself tested for side-play and 
wear in the bearings. A leaky radiator should 
be avoided, while the amount of use the car 
has really had can generally be seen by noting 
whether the clutch and accelerator pedals are 
badly worn. 

Having bought a second-hand machine, one 
may as well extract as much comfort out of it 
as possible. In practically every case, although 
it is an expensive procedure, larger-sized tires 
can be fitted with advantage. The leaves of 
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the springs should be prized open and lubricant 
smeared jn between, while the grease-retaining 
spring-gaiters, which can now be had in prac- 
tically all sizes, arc certainly well worth trying. 

Shock-absorbers are well worth trying if the 
springs .are noticeably harsh, as is often the case 
with old cars. Unless a second-hand car is a 
really good one, for which a high price lias been 
paid, it is hardly worth while going to the 
expense of fitting an electric engine-starter; 
and, personally; one prefers acetylene lighting, 
especially where the gas is carried in cylinders, 
to electric lights, unless a dynamo is fitted to 
keep the accumulators ch.arged. Whether it is 
.advisable to fit detachable wheels, Avhich are 
certainly a great convenience, is a nuatter that 
owners can best decide for themselves. 
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CO-OPEKATION IN BUILDING 

The education of motorists has been ne^ected 
in several ways. For example, the average 
owner hates the idea of scrapping a car. He 
may pay £500 for the machine in the first 
instance, and get five years of hard work out of 
it, but to sell for whatever the car will bring at 
the end of that time — regardless of the fact 
that the purchase price has been repaid in 
value several times over — is not a popular 
procedure. 

Many owners like to think that their cars 
arc built throughout in one works. Very few 
arc, but so long as the makers do not advertise 
the fact users are quite satisfied. The system 
does not, however, give the best economic 
results. An enormous plant is needed before 
the major portion of any chassis can be built 
on an economic scale in one factory. There are 
certainly not more than half a dozen plants in 
the country which are fitted to produce a car 
practically throughout. This is an age of 

specialisation, and firms specialising in gear- 
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boxes, for example, can lay down specialised 
plant for constructing a thousand boxes weekly, 
while the individual concern that only needs a 
thousand boxes yearly for its own cars must 
make do with the nearest machines available. 
The car owner should be educated to the fact 
that every penny saved in the factory means 
lower costs to the purchaser. 

There is no firm in this country at present 
that, ‘“off its own bat,” can build cars in 
tens of thousands yearly, but there is no 
reason why an intelligent combination of in- 
terests should not give the same results in 
practice. The component builders have evi- 
dently realised this fact. Dormans, of Staf- 
ford, to take only one case, are giving the 
whole of their energies to engine building. 
They have evolved a very complete range, 
and are prepared to construct thousands of 
engines yearly for any maker, either to special 
design or standard construction. Also, they 
are standardising the Dorman engines and 
putting them on sale at garages throughout 
the country, so that if an old chassis is to be 
reconstructed the garage-man can drop a 
standard unit into place without difficulty. 

These engines may not be the last word in 
engine constmetion, but to my personal know- 
ledge they are most excellent products. I will 
go further and say that they are better units, 
more cheaply built, sold at a lower price, and 
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with a better service system behind them, 
than the average individual engine which is, 
alas I too often not even interchan^able in 
its parts. 

When 'motorists encourage makers to buy 
in the cheapest and best markets instead of 
trying work beyond their factory capacity 
car prices will begin to fall. Both American 
and French makers have organised combina- 
tions for buying, manufacturing, and selling 
purposes. 

The Angus-Sanderson concern had never 
built a car before the war, but this year’s 
programme calls for about 6,000 completed 
vehicles, which are to be sold at £450. Next 
year the company has in view 18,000 cars. 
It is claimed that under old-fashioned manu- 
facturing methods it would have been impos- 
sible to have sold the car in pre-war days 
and prices for under £425. 

This Angus-Sanderson car is none the less 
an individual car because it is an assembled 
unit. It represents the combined products 
of many trained brains. Specialists are re- 
sponsible for every detail. To one the engine, 
to a second the frames, to a third the electric 
equipment, and so on. Each specialist had to 
satisfy those who were co-operating in the car’s 
construction, as well as the sales agents. 

As to the accuracy of the original plans, 
when the first completed cars came to be 
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tested only two detailed changes — ^brakes and 
clutch-stop — ^were necessary. This can only 
l>^'1att»it)uted to the fact that a dozen brains 
are better than one in car designing. A 
special car like the Rolls-Royce cannot, obvi- 
ously, be produced by this method, but until 
every car is as good as the Rolls the majority 
could be reduced in cost if their makers took 
fuller advantage of the resources of specialist 
factories. 



CHAPTER XXXII 


THE COACHWORK OF THE NEW OARS 

In dealing with the requirements of standard 
four and five-seated open touring cars, it is 
perhaps as well to examine the points which 
rendered past models so undesirable as com- 
pared to those of the present and the future. 

Taking the question of comfort — this being 
undoubtedly the first consideration in cars 
intended for long journeys — we come first to 
the suspension and springing, upon which 
subject much ink has flowed. 

It has been most peculiar to notice the various 
theories and methods tried and unnecessarily 
wasted on this subject in order to arrive at a 
satisfactory solution, wlien, had chassis makers 
only taken the trouble to examine the methods 
employed by their predecessors, the coach- 
builders, or consulted these authorities, the 
same conclusions would have inevj^^ably been 
arrived at as are, according to many new 
designs, now developing. 

The main principle underlying this is to con- 
sider the way in which the springs are to meet 
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the road shocks, and it must surely be admitted 
that the practices employed by many en- 
gineSPST* in this respect were most amusing. 

Without going too deeply into technical 
matters, the points arc briefly as follows : 

The car travelling in a forward^ direction, the 
springs should be slightly lilted up in front to 
meet the road shocks, as Fig. 1. Instead of 
this, wlicn not liorizontal the reverse was often 
actually the case, as in Fig. 2, with unsatis- 
factory results and the necessity for patent 
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sliock absorbers, etc., as past experience has 
proved. 

One great proof of the above argument lies 
in the adoption of cantilever springs which are 
appearing on so many of the new'cr models. 

This is going the whole hog with a ven- 
geance, and is not really necessary, for the 
cantilever spring, although admittedly very 
comfortable, has its drawbacks in the way of 
increased rolling motion, and practically the 
same degree of comfort can be obtained by 
setting the springs as previously described in 
Fig. 1. 
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Leaving the question of suspension, we 
come next to the interior accommodation, and 
here we find another point in which the'^chassi^ 
designers erred — namely, the position of the 
pedals and steering wheel — this being also a 
very important matter when comfort in driving 
is considered. 

The ideal position would seem to be as shown 
in Fig 3, whore the lower part of the steering 
wheel rests in the angle formed by the thighs 
and trunk of tlie driver, whereas in many cases 
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there was often not room even for a medium- 
sized person to get the knee under the wheel, 
and, in others, the column was so long as to 
throw the wheel up almost under the driver’s 
chin. Again, others had the column elevated 
to such an angle as to be useless for other than 
high-seated landaulettes or limousines, or per- 
haps they only aspired to cabs. 

These difficulties were largely afJentuated 
by the fact tliat the slope of tlie steering 
column could not be changed to suit, but, again, 
this is a coiidi'ion which is being n et in some 
of tlie later designs, and should be pressed for 
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by the inotoring public, for, although the need 
^railjastnient is not so great in the standardised 
complete car, yet there arc occasions when a 
slight adjustment of the column Ur pedals 
makes all the difference between comfort and 
discomfort in driving. 

Again, we come to the motorist who wishes 
to buy the chassis and have his body built to 
suit his own requirements and ideas, for, in 
spite of the ad.vantages in cost gained by pro- 
duction in quantities, there still remains a 
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large class who, while preferring certain makes 
of chassis, do not like to be bound to accept 
something as like that of some one else as two 
peas in a pod. 

Passing from this subject, we come next to 
the seats’ upholstery ; in which also a great 
improvep^nt is noted in recent makes. 

Taking, again, the driving seat, the slope of 
the cushion should be such as to afford support 
to the thighs, well forward to the knee, but 
should not be overdone so as to impede move- 
ment ; similarly the slope of the back should 
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be suited accordingly, and the supportg^en 
by the springs to accommodate both"*?!!^ tbp 
of the pelvis as well as the shoulder blades. 

Many of these points are mattets upon which 
opinion differs, but, apart from the special 
requirements of the few, it is the writer’s 
experience that a happy medium can be arrived 
at which will accommodate the great majority, 
even ineluding considerable diversity of build. 



CHAPTER XXXIII 


OLD-FASHIOXED PLEASURE CARS 

So few people are in possession of new cars now 
that motorists are, willy-nilly, forced to drive 
old-fashioned vehicles or go without altogether. 
It is hard to say whether it was the makers’ 
constant improvement in design, or the public 
themselves, that led to so many new types of 
cars being made each year. Perhaps all these 
and other factors had a bearing on the matter. 
Whatever the reason, the fact was that any- 
body who was somebody in the days before 
the war would as soon have been seen smoking 
a pipe in Bond Street as driving in a car of last 
year’s make. 

People are using old cars because they have 
no choice in the matter. Before the war the 
general tendency was towards a new ear every 
year for those who could afford it. For the 
annual motor exhibitions the manufacturers 
set out to provide something new and startling, 
and although toAvards the end it became more 
and more difficult, tmd there were grounds for 
believing that many changes were made simply 
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for change’s sake, it was always possible to 
stage chassis and coachwork which, pcdi^*^ 
and shining under the blaze of light, and 
differing ‘in detailed design from the models 
of the previous year, made even the unwilling 
agree that their own cars were shabby in 
comparison. 

Naturally there are two sides to the question, 
and quite a good case can be made out for the 
yearly change. But the point now is that, 
without choice or by your leave, most people 
have to use old-fashioned cars or go without. 
The most curious thing about it is that the old 
crocks are standing up wonderfully well. Maybe 
they are a little noisier, a little slower on the 
hUls, a little less pleasing to the eye schooled 
to the questionable artistic beauty of stream- 
lined coachwork, but, gallon for gallon of 
petrol and oil, there is so little difference 
between the car of 1915 and the car of ten 
years earlier by the same maker, that a fleeting 
doubt about whether the much-vaunted pro- 
gress is real or not is not surprising. 

It should be remembered, of course, that 
the older car has thousands of juiles more work 
to its credit, and was sold in the firjjjF place for 
little more than half the price of its more 
modem relation. 

There was an excellent car of 1914 which 
achieved and deserved popularity. Lightened 
by about 20 per cent, it would have repre- 
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sented the then high-water mark in car 
construction ; the outward appearp.nce was 
# pleasing, the finish good, and the upholstering 
satisfactory ; a four-cylindered engijie, sin; pie 
clutch, 8-speed gearbox, and a quite conven- 
tional back axle were the main* constructional 
features ; the petrol consumption was about 
twenty miles to the gallon, the top speed about 
forty-eight to fifty miles per hour, and the 
most comfortable touring speed about twenty- 
eight to thirty. The price was £350. 

Ten 3 'ears and more before 1914 the same 
maker built a single-cylindered car, with a disc 
clutch, 3-speed gearbox, and conventional back 
axle, that sold for just over £200. As things 
now are it was a heavy job throughout ; the 
steering was by cable, the ignition by battery 
and coil, the gear-change of the straight- 
through type with lever and quadrant housed 
on the steering-wheel pillar, and the body w'as 
high and cunibersome. 

Yet after fourteen years of work the car 
runs well. Petrol consun.ption is twenty-five 
to twenty-seven miles to the gallon, the 
speed on the level thirty to thirty-five miles 
per houn on hills the car is admittedly slow 
and noi^. 

^ ■©!! the other hand the ignition gives an easy 
start even with war spirit, and the control is 
simple. The query arises whether, after ten 
years’ further experience and for the extra 
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£150, the 1914 type car is better or even equal 
value foy money than the 1904 machine. 

Actually there is no doubt in the minds o^ 
motorists, for if the two chassis were now built 
side by side and offered for the same prices as 
before there v. ould be a dozen buyers of the 
£350 car to one of the £210. With cars, as 
with clothes, the world moves on and fashions 
change. Old clothes keep out the cold, but 
my lady will have none of them even in 
war-time ; and old cars do their work, but 
my lord has the opinions of his friends to 
think of. 

“ I sell my cars,” said the salesman of one 
of the most expensive machines in the world, 
“ not to Dukes, but to those who like to be 
thought Dukes. Tlie position of his Grace 
is assured in the eye of all men. He can 
afford to ride in a ‘ flivver ’ ! ” 

There is some satisfaction, at any rate, in 
the fact that the old cars of British makers had 
so many years of work in them ; they were 
sound and workmanlike jobs in the old work- 
shop sense, and sin ply lacking in elFiciency 
according to n.odern knowledge. 

In this philosophy, those wliose hope — about 
75 per cent, of the whole — of a ne^- car this 
year is doomed to disappointirient may find 
con.fort. Nor is there need for the maker 
himself to fear that the love of old cars may 
affect the market for the new ; for in the first 
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place the present supply of either new or old 
cars* is altogether inadequate, and wljen tlie 
niiw cars are actually available they will be 
bought because of a well understood jiatural 
law. 
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A SHORT CHARTER ABOUT MOTOR-CYCLES 

A GREAT many buyers were seriously per- 
turbed during 1919 about the prices of motor- 
cycles. Before the war these machines 
afforded the most democratic of all kinds of 
motoring, and for that matter still do so, 
though they have temporarily passed out of 
the poor man’s reach. 

Looking backwards, one remembers what a 
wide range of application the inexpensive 
light-weight machines, which were rapidly 
passing out of the experimental stage, had 
at the beginning of the war. A sturdy, well- 
linished, two-stroke could be bought for £30 ; 
80-100 miles to the gallon of petrol was quite 
an ordinary fuel consumption, while tires, 
lubricating oil, and other expenses were cor- 
respondingly low. The liglitnegs of these 
machines and their handiness in traffic m,«de 
them suitable for the use of the middle-aged 
man, the woman motor-cyclist, or the youngster 
whose means ran to nothing more expensive. 

The light-weight could climb everything 
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but freak hills, it could reach a speed up to 
4^ fn.p.h. on the level, and could take on a 
1,000 miles tour at any time. The present 
price of the most popular two-strobe light- 
weight is over £43, and the small four-stroke 
machines of about the same power have in- 
creased in price in much the same proportion. 

One of the reasons for this increase is to 
be found in extra mechanical refinement. 
The simplest and cheapest of all motor-cycles 
consists of a fixed engine having a simple 
belt drive, but a great many people rightly 
object to the inconveniences of a fixed engine, 
which necessitates starting the machine by 
pushing it along for a few yards and leaping 
into the saddle when the engine fires. On the 
other hand, the fitting of a free engine, and the 
addition of son;e form of speed gear, adds 
considerably to the cost ; yet the refined 
motor-cycle appeals to many thousands of 
people who are not at all attracted by the 
more primitive constructions. 

Taking everything into consideration, we 
are now in very much the same motor-cycling 
position as before the war, for, while wages are 
higher, the first and maintenance costs of 
motor-cyefes are also proportionatelv greater. 
“TTie same observations in regard to the 
increased prices of light-weight cycles apply 
with equal force to the more powerful machines. 
Five years ago a really good 3J h.p. motor- 
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cycle could be bought for between £45 and £60 ; 
nowada^ys a machine of similar power aver&ges 
between £80 and £95. The cheapest 8^ h.]|^. 
motor-cycle no\> advertised is an extremely 
simple macliine at £63 ; wliile the most expen- 
sive costs over £96. 

The h.p. single-cylinder machine will 

I iike a passenger and luggage, especially if it is 
filled with some form of speed-gear, but the 
modern tendency is towards more powerful 
“ twin ” engines, which have a little in reserve 
for the sudden call. These engines are better 
balanced, but the present cost of the more 
powerful machines is almost painfully high — 
£100 is a usual sum, and £120 not unheard of ; 
a side-car costing £30 brings the total price to 
£150, an astonishing figure for a motor-cycle 
outfit. Nor is there any immediate relief for 
buyers in the second-hand market. At the 
auction sales of used Army machines bids of 
between £100 and £140 for side-car outfits are 
common. 

Of course, there is a reason. Here it is 
the old econoiiiic law of supply and demand 
— the latter, for once, largely predominating. 
I have been taken to task for undue optimism 
in suggesting that present prices *are greatly 
inflated, and that they will, in the not*tFery 
distant future, be reduced. Yet, looking at 
the matter in the strict commercial sense, it 
seems that if wc cannot lower the present 
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prices, an extremely valuable trade niust be 
lost, and makers are not fools. 

4 Prices this year can hardly be ‘reduced, 
because the finished product is always con- 
siderably behind the raw material market. 
Motor-cycles for 1919 n;ust also bear a con- 
siderable sum per machine for experimental 
and overhead charges. The figure will be 
higher than usual on tliis year’s working, 
because not a great many machines will be 
built, and those few will be manufactured 
under the most unfavourable conditions in 
regard to raw material and labour. Next 
year, however, (lie factories will be in full 
swing, wages will not be louer, but output 
should be in\ieh greater — given tliat the Labour 
world sees the matter in the right light. 

Raw material prices also should be lower, 
while there should not be the san'.e heavy 
charges for experimental work and special 
tools. A further saving can be made by 
simplifying design, witliout, however, sacri- 
ficing refinement. Courage and originality on 
the designer’s part are the necessary qualities. 
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The Cars of 1920— In Alphabetical 
Tabular Form 

SPECIALLY PREPARED BY JOHN ARMSTRONG 

The following is an extensive alphabetical 
index-guide to most of the new cars — large 
and small, on three wheels and four — which 
are promised for the ensuing season. It has 
been arranged so that the important features 
distinguishing each chassis can be gauged at 
a glance. 

In view of the restless phase through which 
the labour world is at present passing, some 
manufacturers are even now unsettled in the 
finality of their movements and programmes. 
On the whole, however. The Car Buyer’s Guide 
will be found useful, highly accurate, and 
almost exhaustive in the quantity of its 
contents. 

A.B.C. Walton Motors, Ld., Walton, Surrey. 

Eight h.p. horizontal opposed twin-cylinder(92x92mm.) 
air-cooled engine. Four forward speeds, disc clutch, live 
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axle, and “ coster-barrow type suspension, with 710 x 90 
mm. wire wheels. Wheelbase 8 ft. 6 in., gauge 4 ft. 0 in., 
weight 7J cwt. Electric lighting set. * 

100 h.p. five-cylinder unjacketed radial overhead valve 
engine mounted, on a gimbal bearing. Foifr speeds, 
through crypto gearing in fly-wheel. Hinged live axle, 
douVfle drive by indepe^ndent bevel geai's ; cone brakes. 
Aeroplane type tubular chassis. 

A.C. Auto-Carriers, Ld., Thames Ditton, Surrey. 

Four-cylinder water-cooled (6G x 109 mm.) monobloc 
motor, 10 h.p.. Zenith carburetter, improved clutch and 
brake system, three speeds, overhead worm -driven live 
axle, one-piece U-shape frame. Wheelbase 8 ft. in., 
3 ft. 10 in. gauge, 710 x 00 disc wheels, \veight 12^ cwt. 

“ Bantam horizontal opposed twin-cylinder 8 h.p. 
engine, cardan shaft drive. 

Albert. Adam, Grimaldi & Co., Ld., London, S.W. 

Twelve h.p. four-cylinder water-cooled monobloc 
(68 x 103 mm.) engine, with valves in head, and fabric 
disc clutch. Four forward speeds to live axle ; quarter- 
elliptical suspension, electric starting and lighting outfit. 
Wheelbase 9 ft. 2 in., track i ft. 1 in., 710 x 90 artillery 
wheels; weight with body 12 i cwt. 

Alldays-Enfield. Alldays and Onions Pneu. Engineer- 
ing Co., Ld.. Birmingham. 

Ten h.p. (63 \ SO mm.) live-cylinder air-cooled radial 
engine, superimposed hollow mushroom, slide-poppet 
type overhead valves, multi-disc clutch, three speeds. 
Pressed steel Delta-shaped frame, cantilever springs all 
round; 810^90 tires, with removable wheels. Wheel- 
ft. 0 in., !• ft. track. Adjustable steering column 
and hinged hand-wheel. Enclosed cardan shaft to helical 
bevel gear in back axle, which has fabric-faced expanding 
ring brakes. A single universal joint and fabric-covered 
cone running brake. 
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Fifteen h.p. six-cylinder (70 x 110 mm.) engine, separate 
vertical cylinders, valves as in 10 h.p. model. Pumped 
water co61ing and lubrication. Electric starting and 
lighting equipment. One-plate clutch, four forward 
speeds, encased cardan shaft, and helical bevel gear in 
live axle. Steering gear as in 10 h.p. chassis ; pressed steel 
frame, wire disc 320 x 120 wheels ; wheelbase 9 ft. 0 in., 
4 ft. 4i in. gauge. 

Andekson (U.S.A.). H. C. Motor Co., Ld., 88, Great 
Portland Street, W.l. 

Twenty h.p. (Sj x 4^ in.) Continental bloc six-cylinder 
motor, united with gear-box. Centrifugal pump water 
circulation, plunger pump and splash lubrication, Zenith 
carburetter, and Bosch starting motor independent of 
lighting dynamo. Three forward speeds, internal and 
external brakes on driving wheels. Pressed steel live 
axle case, semi-elliptic springs, 33 in. x 4 in. wheels, 
10 ft. 6 in. wheelbase. Has a convertible body with 
exceptionally neat concealed rear seat. 

Angus S andekson. Sir Wm. Angus, Anderson & Co., 
Ld. Birtley, Durham. 

Dorman 14 h.p. four-cylinder monobloc 3 in. x 5 in. 
engine. Electric starting and lighting equipment ; 
thermal water-cooling, plunger pump lubrication, cone 
clutch, three forward speeds, with central gat(‘-ehange 
and brake lev'crs, banjo-type bevel -geared live axle by 
Wriglcy. Motor and gears a unit, brakes in bask wheels, 
single- joint enclosed cardan shaft. Cantilever rear springs, 
steel disc 815 x 105 wheels; 10 ft. wheelbase, 4 ft. 4 in. 
gauge, full weight 20 cwt. < 

Apperson (U.S.A.). 

Thirty h.p. eight-cylinder (V-blocks, 83x 127 mm.) 
engine, single disc clutch three forward speeds, half- 
elliptic front and |-eliptic rear undcrslung suspension. 
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Wire wheels, 10 ft. 10 in. wheelbase, electric starting and 
lighting plant. ^ 

Abmstrong-Siddeley. Siddeley Deasy Motor Co., Ld., 
Coventry. • • 

Twenty-nine li.p. six-cylinder (31 x .'ij in.) engine, over- 
head valves. Electric starting and lighting outfit. Disc 
clutch, three forward speeds, double- jointed cardan shaft, 
helical bevel-geared live axle. C entral gear-shift, and 
tripod engine support. Brakes in back disc wheels. 

Arrol-Johxstox. Arrol-Johnston, Ld., Dumfries, N.B. 

Four-cylinder (7.5 x 150 mm.) “ 13-30 ” h.p. bloc 
motor, with removable crown and overhead valves. 
Pump oiling and water circulation systems, with special 
means for chassis lubrication. Fabric cone clutch, four 
forw^ard speeds, central gate-change, and helical bevel 
gear in live axle. Enclosed single-jointed propeller- 
shaft ; large-diameter expanding ribbed-drum ; brakes 
behind gear-box and in back wheels. Improved principle 
of lubricating front encased (semi-elliptic) and rear 
(cantilever) springs. Incranked and upswept frame ; 
removable 815 x 105 niin. steel artillery Avhccls, 10 ft. 
wheelbase, V ft. 8 in. track, weight complete 1 ton. 

Ashton Evans. Ashton Evans Motor Co., Ld., Liver- 
pool. 

Four-cylinder ((>4 x 85 mm.j 10 h.p. water-cooled engine 
in front. Cone clutch, three forward speeds, live axle 
“ twin "-rear wheel drive, wheelbase 8 ft., gauge 3 ft. 10 in. 
710 X 80 mn>. disc wheels, two-seat body. 

Ashton-Martin. Martin, Bamford & Co., 3, Callow 
Street, S.W. 

Four-cylinder 12 h.p. water-cooled engine, three for- 
ward speeds, bevel-driven axle, steel artillery wlieels. 
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Austin. Austin Motor Co., Ld., Northfield, Birmingham. 

Four-cyliader 20 h.p. (95 x 127 mm.) monobloc motor, 
with removable crownpiece. Single disc Ferodo clutch, ^ 
four forwar^ speeds, helical bevel gear in back axle. 
Removable artillery wheels, semi-elliptical underslung 
suspension. Unit , engine and gear system ; electric 
starting and lighting apparatus ; vacuum fuel feed, and 
thermal water circulation. Wheelbase 10 ft. 9 in. 

Autocrat. Autocrat Light Car Co., Ld., Birmingham. 

Eleven h.p. four-cylinder (69 x 100 mm.) bloc motor, 
forced and splashed lubrication, thermal water circula- 
tion, Zenith carburetter, multi-disc clutch, three forward 
speeds, live axle drive. Wheelbase 9 ft., track 4 ft.. 
760 X 90 metal artillery wheels. Electric lighter and 
starter, brakes in rear hubs, roller bearings. 

Bayard-Clement (France). Bayard Cars, Ltd., 155-7, 
Great Portland Street, London, W. 

Four-cylinder (60 x 100 mm.) 8 h.p. ball-bearing mono- 
bloc motor, three forward speeds, semi-floating live axle 
drive. Leather cone clutch, thermal water-cooling, light- 
ing dynamo, half-elliptical suspension. 

Four-cylinder (70 x 130 mm.) 12 h.p. monobloc engine, 
four speeds, live axle, eleetrie starter and lighter. 

Four-cylinder (80 x 140 mm.) 15 h.p. monobloc engine, 
multi-disc clutch, four speeds, live axle. Electric starting 
and lighting. Cardan shaft with steel ring universal 
joints at both ends, all brakes in back w heels, but in centre 
thereof, and not at the side, as usual. 

Bean. Harper, Sons and Bean, Ld., Dudley, Worcs. 

Four-cylinder (69 x 120 mm.) 11 h.p. monobloc engine,^ 
conical clutch, three forward speeds, live axle, semi-efliptic 
suspension. Electric starter and lighter. 760x 90 mm. 
wheels, wheelbase 8 ft. 6 in., gauge 4 ft. 1 in., weight 
17 cwt. This chassis is an improved model of the four- 
cylinder Perrycar, now no longer constructed. 
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Bklsikii:. iielsize Motor Co., Ld., Clayton, Manchester. 

Four-cylinder (90 x 110 mm.) 15 h.p. engine, metal cone 
clutch, four forward gears. Magneto ignitioh, automatic 
carburetter, with vacuum fuel feed, thermal watet- cooling 
through large . radiator. Finger control-lever coupled to 
pedal accelerator. Steel artillery 815 x 105 mm. wheels ; 

9 ft. 8 in. wheelbase, 4 ft. 4 in. gauge. • 

Bentley. Bentley and Bentley, Hanover Square, W.l. 

Four-cylinder (09 x 120 mm.) 11 h.p. bloc motor, with 
aerolite pistons, and double inlet and exhaust valves in 
each cylinder-head. Conical clutch, and four forward 
speeds. Eleetrib starting and lighting outht. Wheels 
820 X 120 nim., wheelbase 9 ft. 4 in,, track 4 ft. 8 in. 

Berliet (France). L. C. Rawdence & Co., Ld., 40, 
Sackville Street, W.l. 

Four-cylinder 70 x 130 ram. monobloc motor, re- 
movable head, disc clutch, three forward speeds, helical 
bevel live axle. Gears and engine a unit, with central 
gear-shift. Pressure lubrication, pump water cooling, 
II. T, magneto ignition apparatus, and combined starting 
motor and lighting dynamo. Front level rear springs 
and disc wheels with removable rims. 

Bianciii (Italy). Bianchi Motors, Ld., St. James's Street, 
S.W.l. 

Four-cylinder (75 x 120) 14 h.p. monobloc motor, 
multi-disc clutch, four forward speeds, bevel gear live axle 
drive. Forced lubrication and water-cooling. 820 x 120 
mm. wire wheels, wheelbase 10 ft. 2 in., gauge 4 ft. 0 in. 

Buasier (France). Brasier Societe des Automobiles, 77-8, • 
4 # High Street, Marylebone, London, W. 

Four-cylinder (85 x 150 mm.) 17 h.p. bloc motor, 
conical clutch, four forward speeds, semi- elliptical sus- 
pension, electric starting aqd lighting apparatus. Wheel- 
base 10 ft. 10 in., 4 ft. 7 in. gauge, wire wheels. 
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Briscoe (U.S.A.). 

Four-cylinder (79 x 180 mm., 24 h.p. monobloc engine, 
with removable crown. Dry disc clutch, three forward 
speeds, ^ live axle bevel drive, whole-elliptical spring 
suspension, electric starting and lighting outfit. 

Briton. Briton ]\lotor Co., Ld., Wolverhampton. 

Four-cylinder (60 x 110 mm.) 10 h.p. monobloc engine, 
Zenith carburetter, thermal cooling, leather cone clutch, 
three forward speeds, worm-driven live axle, 700x85 mm., 
artillery wheels. 8 ft. 10 in. wheelbase, 4 ft. 5 in. track. 

Another model, four-cylinder (90 x 120 mm.) pair-cast 
cylinders, bevel drive. 

B.S.A. Birmingham Small Arms Co., Ld., Birmingham. 

f'our-cylinder (75 :< 114 mm.) 13 h.p. double sleeve- 
valve engine, leather cone cluicb. three forward speeds, 
'svorm drive, 810 x 90 mm. wire v heels, front and rear cross- 
spring suspension, wheelbase 9 ft. 4 in., track 1 ft. 8 in. 

Buciiet (France). Buchet and General Car Agency, Ld., 
69, Drayton Gardens, London, S.W. 

Four-cylinder (76 x 130 mm.) 12 h.p. monobloe motor, 
cone clutch, four forward speeds, bevel-driven live axle. 

BricK (U.S.A.). General Motors (Europe), Ld., Long 
Acre, W.C .l. 

Six-cylinder (85 x 114 mm.) 2cS h.j). monobloc motor, 
with overhead valving. Forced lul>rieation and water- 
cooling, fabric plate clutch, three forward speeds, electric 
starting and lighting unit. Cantilever back springs, 
875x 105 mm. wheels with movable rims, 9 ft. 10 in. 
wheelbase. 

CADiLL.ic (L.S.A.). F, S. Bennett, Ld., 24-27, Orchard 
Street, London, W. 

Eight-cylinder (3J x 5J in.) 20 h.p. V engine, three for- 
ward speeds, spiral bevel drive «n live axle, electric starting 
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and lighting equipment, pump cooling, Delco ignition 
apparatus. 

(^ALCOTT. Calcott Bros., Ld., Coventry. 

Four-cylinder (65 x 110 mm.) 10 h.p. monobloc motor, 
three forward speeds, bevel -geared live axle, semi-elliptical 
suspension, 700 x 80 mrn. artillery wheels. Leather cone 
clutch, variable firing magneto, wheelbase 7 ft. 6 in., 
3 ft. 9 in. gauge. 

CAi/riJORT’K. Calthorpe Motor Co., Ld., Bordesley, Bir- 
mingham. 

Four-cylinder (G5 X 05 mm.) 10 h.p. bloc engine, Hele- 
Sha\v multi-disc citftcli, three forward speeds, bevel-driven 
live axle, Brolt electric starting and lighting outfit, detach- 
able 710 X 85 mm. Sankey disc wheels, wheelbase 8 ft. 3 in., 
track 3 ft. 8^ in. Semi-elliptical encased spring sus- 
pension, single annular ring leather universal joint, tube- 
enclosed cardan shaft. Annular ring joint (leather) 
between clutch and gear-box. Zenith earhuri tter, and 
M.-L. magneto. 

Caurick. 

Four-cylinder (7G x 150 mm.) ‘20 h.p. monobloc motor, 
cone clutch, cardan sliaft direct drive to bevel live axle. 
810 X 90 mm. detacliahle steel disc wheels, wheelbase 
10 ft. G in., 4 ft, 8 in. track, semi-elliptical undcrslung 
suspension. 

C!astli:. Castle Motor Co., Ld., Kidderminster. 

Four-cylinder (Gi x 85 nun.) 10 h.p. Dorman engine, 
two-speed epicyclie gear. Three wheels 8 ft. 3 in., wheel- 
base 4 ft. 1 in. gauge. Dynamo lighting set. Weight 
9 cwt. Quarter-elliptic front and semi-elliptic rear 
suspension. 

Chalm€us (U.S.A.). Maxwell Motor Co., Ld., Great 
Portland St., W.l. 

Six-cylinder (82 x 104 mm.) 25 h.p. monobloc motor, 
with detachable head and imitcd gear-box. Vacuum 
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petrol feed, Stromberg carburetter, “ hot-spot intake 
and exhaust manifold piping, multi-disc, Raybestos-faced 
clutch, three forward speeds, spiral bevel disc axle, pressed 
steeh“ banjo” live axle casing. Both brakes in rekr 
wheels, separate dynamo and electric starter. Semi- 
elliptic suspension, wheelbase 9 ft. 9 in (also 10 ft. 2 in.), 
32 in. X 4 in. wheels. 

Chandler (U.S.A.). H. G. Burford & Co., Ld., 16, 
Regent Street, W.l. 

Six-cylinder (89 x 127 mm.) 29 h.p., triple-cast cy- 
linders, three-bearing crankshaft, pump water circulation, 
multi-disc clutch, three forw^ard speeds, full floating 
helical bevel live axle. Stewart vacuum fuel feed, Bosch 
magneto, electric starting and lighting outfit. Semi- 
elliptic suspension, 34 in. x 4 in. detachable wire wheels, 
10 ft. 3 in. wheelbase. 

Charron-Laycock. Charron-Laycock Motor Co., Ld , 
Sheffield. 

Four-cylinder (63x110 mm.) 9 h.p. bloc engine; 
removable head, forced lubrication, three forw^ard speeds, 
helical bevel-geared live axle, vacuum fuel feed. 

Four-cylinder (83 x 140 mm.) 17 h.p. motor en bloc, 
having detachable cylinder-crown, and being united wdth 
gear-box (four forw’ard speeds). Magneto ignition, with 
lighting dynamo and starting motor ; horizontal car- 
buretter, and vacuum petrol feed system. Both brakes 
in back hubs. Single- jointed enclosed cardan shaft to 
one-piece banjo rear axle casing, final driving gear being 
easily withdrawn. Cantilever rear springs underslung ; 
removable 820 x 120 m.m. wire wheels. 

< 

Chenard-Walcker (France), Chenard and Walck^, 
Rue du Moulin de la Tour, Genevilliers, Seine, France. 

‘^Four-cylinder (70 x 180 mm.) 10 h.p., and 16 h.p. 
(80 X 150 mm.) motors. Both chassis have conical clutches, 
four forward speeds, Chenard-Walcker type gear-driven 
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live axle, semi-elliptic spring suspension, and electric 
starting-lighting apparatus. 

t 

Chiltern. Wardman and Fitch, ICO, Great Poftland 
Street, W.I.* » 

Dorman four-cylinder (GO x 120 mrn.j 12 h.p engine, 
Ferodo plate clutch, four forward speeds, bevel drive, 
brakes in back wheels (700 x 90 mm.), and gear lever on 
lid of its box. Cantilever rear springs, Smith dynamo and 
lighting equipment, singh* ring universal joint between 
clutch and gear box. Wlieclbase 0 ft., track 4 ft. 

Clement-TalIbot?' Clement-Talbot, Ld., Barlby Road, 
AV.IO. 

Four-cylinder 12 h.p. (SO x 120 mm.), 25 h.p. 

(101 X 140 mm.) and six-cylinder (80 x 130 mm.) 36 h.p. 
engines. Features common to all chassis are : enclosed* 
valves, forced water circulation and pressure-fed lubri- 
cation at 15 lb. per sq. in. Four forward speeds, bevel- 
driven Ih^e axle, removable artillery steel wheels. 

Columbia (IT.S.A.). Stanley J. Watson, 37, Sheen Road, 
Richmond, London. 

Six-cylinder 30 h.p. engine, three speeds, live axle, 
cantilever gear siispeiiNion, with ^peeial recoil device. 

Cosmos. Cosmos Eng. Co., Ld., Fishponds, Bristol. 

Triple-tylinder (so x 75 mm.) radial, un jacketed, 
motor, with aluminium eyliiKler-eroviis containing the 
valves. Disc dry cluleh, three forward speeds, live axle. 
Special ignition ap})aratus and eleelrie lighting. Wheel- 
base 7 ft. 0 ill., track 3 ft. 10 in., 700 x SO mm. disc 
wheels^; weight approximately 6 cwt. 

Coventry-Premier. Coventry Premier, Ld., Coventry. 

Two-cylinder V-type 8 h.p. water-cooled motor in front 
under bonnet, three forward •speeds, shaft and encased 

17 
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chain drive, three 700 x 80 mm. wheels ; electric lighting ; 
two-seated body. 

t 

Ckossley. Crosslcy Motors, Ld., Gorton, Manchester. 

Four-c\dinder (102 x 1 tO mm.) 25 h.p. })iiir-oast motor, 
pump water-cootiug. Smith carburetter, Ferodo aluminium 
cone clutch, four forward speeds, helical bevel gear live 
axle. Vacuum fuel feed, electric starting and lighting 
mechanism, imderslung ^-elliptic rear springs. Five- 
bearings to crank-^haft. aluminium })istons, and chain- 
driven valve-shaft. Running brake behind gear-box, 
single joint at front end of cnclosedccardan shaft, ball 
and roller bearings for the gears. Rudgi- Whit worth 
removable wire wheels, wheelbase 11 ft. 3 in., gauge 
4 ft. G in. 

CrBiTT. Cubitt Engineering Co., Ld,, Gray's Inn 
Road, W.C. 

Four-cylinder (SO >: 1 tO mm.) 10-20 b.]). bloc motor, 
inverted cone eluteh. four f(»rward speetls, bevel-geared 
live axle, accumulator and coil ignition apj^aratiis, 
electric starting and lighting. Semi-elliptieal suspension, 
815 X 105 mm. di^e wheels, wheelbase 10 ft. 0 in., track 
4 ft. Gi in. 

Daimlek. Daimler Go., Ld., Coventry. 

Six-cylind('r (00 x 130 mm. j 30 Ji.p. and 45 b.]"). (1 10 x 130 
mm.) double slecw c-x alvt engiiu's. Both chassis 
furnished with leatln r cone eluteli, four forward s])eeds, 

w’orm-driveii live axle, and cantilever rear suspension. 

c 

Dakracc^ (Frane(‘j. Durraeq Motor Engineerifig Co., 
Ld., Townmead Road, Fulham. 

Eight-cylinder (75 x 130 ]iim.) 30 h.p. V engine, disc 
dry clutcli, Smith four-jc^ carburetter, four-speed gear 
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unit with motor crank-case, Gleason spiral-bevel live axle. 
Forced lubrication by gear pump, chain-driven valve 
shaft. Delco system of ignition, starting and cir-lighting 
ivithout use of a magneto. One-piece steel banj^-type 
live axle case ; >teering gear mounted on mot, or easing. 
Frame of wide section ; semi-elliplic front and cantilever 
liaclc springs. Michelin steel disc or » detachable wire 
wlu'cls, wheelbase 11 ft. fJ in., track 1 It. 5 iii. 

Dawsox. Dawson Car Co., Ld., Coventry. 

F<nir-cylinder {()9 x 120 mm.) 11 h.j). monobloe thermal- 
coolcd motor, with overhead in\ erted trnm])ct valves with- 
out tappets, renv^vable crown- piece, offset crank-shaft, 
and Ferodo-lined cone clutch. rimn)-fed trough lubrica- 
tion, Zenitli carburetter, M.-L. magneto. Three forward 
speeds, double fabric-jointed cardan shaft, helical bevel- 
geared live axle. Scmi-(‘llij)tie suspension, 710 y 90 
Saiikey steel wheels, electric starting and lighting. 

Day-Li'.kds. Job Day and Sons, Ld., Leeds, 

Four-cylinder (Ot x 100 mm.) 10 b.j). monobloc motor, 
leather cone eluteli, three fo^^^a^d speeds, bevel-geared 
live axle, steel artillery 700 x SO mm. v heels, wheelbase 
7 ft. 0 ill., track J ft. 0 in. 

Dp. Diox-Boi'tov (France), .\neas. Ktabs. de Dion et 
Ihmton, Puteaux, Pari'^. 

Four-cylinder (70 x 120 mm.) monobloe engine (12 h.)i.), 
as a unit with single disc fabric-faced clutch, four s])eeds. 
bevel-driven live axle, wheelliase 0 ft. 0 in., track 1 ft. 0 in., 
700 X 00 mm. detachable disc wheels, rear cantilever 
sus])ension. 

Four-eylincVr (70 < 110 mm.) 12 h.p. engine, with single 
plate clutch and four-speed gear-box as a unit iiaving 
operating levers mounted directly thereon. De Dioii- 
Boiiton magneto ignition, electric starting and lighting 
outfit, eantiloviT rear suspension, 700 x 00 mm. remo\ able 
artillery or Mieheliii disc wlieils. 
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Eight-cylinder (60 x 100 mm.) 14 h.p. chassis, with 
semi-elliptic suspension, otherwise similar to 12 h.p. 
model, c 

Four-cylinder (85 x 130 mm.) 18 h.p. chassis, otherwise 
similar tOfl4 h.p. model. 

Eight-cylinder (70 x 120 mm.) 20 h.p. chassis corre- 
sponding to that the 18 h.p. type. 

Deemster. Ogston Motor Co., Ld., Oakfield Road, 
Acton, W.3. 

Four-C 3 dinder (62 x 00 mm.) motor en bloc, conical 
clutch, three forward speeds, and mechanical starter. 
Wheelbase 7 ft. 8 in., gauge 4 ft., 71(rx 85 mm. wheels, 
quarter- elliptical back suspension. 

Delage (France). L. Dclage et Cie, 138, Boulevard de 
Verdun, Courbevoie, Seine, France. 

Six-cylinder (80 x 150 mm.) 24 h.p. monobloc motor, 
multi-disc clutch and four-speed gear-box as a unit. Four 
bearing crank-shaft, spiral bevel live axle, double- jointed 
cardan shaft, front and rear wheel brakes, and gear-shaft 
brake. Two Zenith horizontal carburetters, pump-fed 
oil and water circulation s} stem. 

Delaunay-Belleville ( France). Delaunaj^-Belleville 

(England), Ld., Cricklewood, N.W. 

Four-cylinder (85 x 130 mm.) 17 h.p., and 25 h.p. 
(100 X 140 mm.). 

Six-cylinder (78 x 140 rnm.) 20 h.ji., 30 h.p. (88 x 150 
mm.), 45 h.p. (103 x 160 mm.). 

All chassis have multi-disc clutcli (except 17 h.p. type, 
which has conical clutch), four forward speeds, and bevel- 
geared live axle. 

D.F.P. (France). Doriot, Flandrin ct Parant, Paris. 

Four-cylinder (70 x 130 mm.) motor, and four-speed 
gear-box. Electrical starting and lighting equipment, 
cantilever suspension, artiflery wheels. 
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D.L. D.L. Motor Manufacturing Co., Ld., Mother- 
well, N.B. 

f Four-cylinder (68 x 90 mm.) bloc motor, ^enith 
carburetter, cone clutch, three forward speeds, bevel- 
geared live axle, wire or steel artillery wheels, wheelbase 
8 ft. 6 in., gauge 4 ft. • 

Dodge (U.S.A.). Dodge Bros., Detroit, Mich. 

Four-cylinder (98 x 114 mm.) 17 h.p. monobloc motor, 
having removable crown and multi-disc clutch, three for- 
ward speeds, bevel-geared live axle, J-elliptic rear suspen- 
sion, wheelbase 9 ft. 0 in., 4 ft. 8 in. gauge, 32 in. x 34 in. 
removable rims artillery wheels. Engine and gear unit 
system, wnth central gear and brake levers, Eisemann 
magneto, Stewart carburetter, centrifugal water and oil 
])uraps, North-East single unit starting- ghting outfit, 
internal and external brakes in back wheel drums. 

Dort (U.S.A.). Whiting, Ld., 334, Euston Boad, N.W.l. 

Four-cylinder (80 x 127 mm.) 15 h.p. bloc motor, 
conical clutch, three fo’-ward s})eeds, bevel-gca„cd live 
axle, cantilever rear suspension, 10 in. x 34 in. artillery 
wheels. 

Douglas. Douglas Bros.. Ld., Kingswood, Bristol. 

Two-cylinder (92 x 92 mm.) 10 h.p. horizontal opposed 
engine, cone clutch and three forward speeds wheels 
700 x 80 mm., spiral spriiig-and-lcvel back axle suspension 
system. 

Duplex. British Commercial Lorry and Engineering 
Cp., Ld., 66, Bridge Street, Manchester. 

Eight-cylinder (50 x 75 nim.) 10 h.p. , bloc-east motor, 
each cylinder having an internal sleeve valve and pistons 
with articulated connecting r^ods to a single four-throw 
crank-shaft. Fabric-faced cone clutch, three-speed gear- 
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box, with central gear-shift, and united to the engine 
crank-case. Enclosed cardan shaft, with single-fabric 
joint to bevel-geared live axle. Mechanical enginc-startr 
ing device. Thermal water-cooling and plunger-pump 
oiling. Dynamo lighting set. Removable steel disc 
710 X 90 mm. wheels, 8 ft. 6 in. wheelbase, 4 ft. gauge. 
Quarter-elliptical spring suspension, back and front ; 
brakes in rear wheels. 

Ensic.n. British Ensign Motors, Ld., Hawthorne Road, 
Willcsdeii, N.W.IO. 

Six-cylinder (102x110 mm.) Jk) h.]>. motor; valves 
overhead, aluminium jacketing. Electric starting and 
lighting outfit. Disc clutch, three forward speeds, live 
axle drive, wheel])ase 12 ft. 1 in., 4 ft. Si in. track, 
895 X 1 35 mm. wheels, cantilever rear suspension. 

Eric, Campbell. Eric, Campbell & Co., 10, Gloucester 
Road, S.W.7. 

Four-cylinder (60 x 109 mm.) 10 h.p. Coventry-Simplex 
bloc motor, with thermal water-cooling, chain-driven 
valvc-sliaft. Zenith carburetter, M.L. magneto, forced 
feed lubrication, and leather cone clutch. 'Flirec for- 
ward speeds (box l)y Chater-Lea) and bevel-geared live 
axle. Chater-Lea worm steering-gear, scmi-clliptic sus- 
pension, Rubery Owen pressed steel frame, Rotax light- 
ing outfit. All-ahiminium body by Hailing & Co., wire 
710 X 90 wheels, wheelbase 8 ft., gauge 3 It. 10 in. 

Essex (U.S.A.). Hudson and Essex Motor Co., 13, Park 
Place, S.W.l. 

Four-cylinder (3^ in x 5 in.) 20 h.p. bloc engine, three- 
bearing crank-shaft, pump and trough lubrication,* over- 
head valves, multi-disc oil lubricated clutch, tlircc for- 
ward speeds, helical bevel-geared live axle, undcrslung 
scmi-clliptic suspension, removable rims, two-unit Dclco 
starting-lighting a])paratus. Unit motor and gear-box. 
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F. A.S.T. (Italy). Isotta-Fraschini, 45, Crawford Place, 

Edgware Road, London, W. 

Four-cylinder (84 x 1.35 mm.) monobloc motor, 20 h.p., 
overhead (double exhaust) valves, pump-fed oil and water 
circulation, five-bearing crank-shaft, multi-clisc clutch, 
three-speed unit gcar-bfix, bevcl-gcarcd live axle, single- 
jointed enclosed cardan shaft, rear hub brakes, semi- 
elliptic suspension. 

Fergus (Indarul). J. A. McKic, Tklfast. 

New model, with six-eylinder engine, to be constructed. 
No further details yet available. 

FlA'f (Italy). Fiat Motors. Ld., 1, Albemarle Street, W.l. 

Four-evlinder ((55 x 110 mni.) 12-16 h.p. moteur bloc, 
with remova])l(* erown. Fiat elect rie starting and lighting 
plant. Multi -disc elutch, four forward speeds, spiral 
bevel-gear live axle, semi-elliptical suspension. Fiat 
removable wheels. All brakes in back Avheels. Purnp- 
foreed oiling and water cooling ; improvc^d carburetter. 
Wheelbase 8 ft. 11 in., track 1 ft. 2 in. Details of three 
other higher-po\ver(‘d models not yet available. 

Fonn (r..S..V.). Ford Motor Co., Detroit, Mieh. 

Four-eylindtT 20 h.p. standardised e]las'^ls. No altera- 
tions notified. 

G. N. (i.N. Motor Co., Ld., Etna Works, Hendon, N.W. 
Two-eylinder V-type air-eooled 8 h.p, engine, two for- 
ward speeds, shaft and chain dri\e, costcr-barrow ” 
spring suspension ; two-seated body, wire wheels. 

Gre(;otri: (France). Gregoirc Automobiles, 7 1, East 
Hill, Wii^ulsworth. 

Four-cylinder (85 x 130 mm.) IT-SO h.p. monobloc 
motor, conical eluleh, four forward s])eeds, brakes on back 
wlu‘(‘ls, scmi-clliptic .susj>cnsion, electric starting-lighting 
apparatus, 815 x 105 nim. wire wheels, wheelbase 9 ft. 6 in., 
track 1 ft. 8 in. Forced wat^'r and oil circulation. 
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G.W.K. G.W.K., Ld., Maidenhead. 

Four-cylinder (6G x 100 mm.) 10 li.p. monobloc, with 
removable* crown. Friction disc and f^car drive to 
Chenaid-De Dion type jointed cardan shafts supported 
by statioiiftrv separate axle. Driving pinion gears and 
brakes in centre line of rear road wheels. Disc wheels, 
w'ith removable 70\) x 80 nim. rims ; 8 ft. 10 in. wheelbase, 
4 ft. track, quarter-elliptical suspension. 

IIammoxd. W. T. Pritchard, 14 Clifford Street, W.l. 

Four-cylinder (GO x 150 mm.) 11-22 b.]). bloc engine, 
single valve-shaft, new syst:*m of gear-pnmp lubrication 
at 20 lb. per square inch : Zenith earlnirctter ; special 
plate clutch, four-spet‘d gear-box, worm -driven live axle, 
adjustable rear cantilever spring sus])cnsion ; live Miehclin 
disc wheels. 

IIamptox. Hampton Engiiuering Co., Stroud. 

Four-cylinder (G8 '< 120 mm.) 10 h.p. monobloe motor, 
conical elutel], tliree forward sptxds. ])(*\a'l-g(‘ared live 
axle, electric slarting-tigliting mcelianisni, 4-elIiptic rear 
suspension. 0 ft. wheelbase. 

IT.E. Herbert FngiiKaring Co., Ld., Cavcrshani, Heading. 

Four-cyliiuh-r (GO < 120 mm.) 11 h.p. bloc engine, 
removable liead and valve C./\.V. edeetric starting 

and lighting outfit. Pimip and splasli lul)rieatiou. M.L. 
magneto chain driven. Steel and iron multi-disc clutch, 
four forward s])c(‘ds clianged by gale lever, and ail shafts 
on ball and roller bearings. Live axle, witli worm-drive 
gear above and easily removaldc ; brakes in rear wheel 
hubs. Five removable TOO x 00 mm. sH^jel artillery 
wheels, wheelbase 0 ft. 0 in., track 4 ft. 2 in. 

H.F.G. C. Portass and Sons, Ld., Ileeley, Shetneld. 

TwTj-cylinder 10 h.p. horizontal ojjposed unjacketed 
engine, overhead valves. Pedal operated starting ap- 
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pliance ; plate clutch and friction disc drive to bevel- 
geared live axle. Tubular frame, 700 x 80 mm. disc 
wheels, quarter-elliptic front and cantilever* back sus- 
*pensioii, wheelbase 8 ft. 10 in., 4< ft. track ; twojseated 
body. 

Hillman. Hillman Motor Co., Ld., Pinley, Coventry. 

Four-cylinder (G5 x 120 mm.) 11 h.p. engine cn bloc, 
with improved vaivc-caps, horizontal Zenith carburetter, 
M.L. magneto, and single unit starting-lighting mechanism 
driven by encased gears. Thermal water-cooling, three- 
bearing crank-shaft, gear pum]) and trougli lubrication of 
improved construction. liCat her- faced conical clutch, 
tliree forward speeds, brakes in back hubs, doubles knuckle- 
joints to open cardan shaft, overhead worm-geared live 
axle, central gear-shift and brake levers. Semi-elliptic 
suspension, 700 x 85 mm. artillery wlieels, wheelbase 
8 ft. G in., 1 ft. gauge. 

lIoijsTMAXX. S. 1 1. ITorstmann & Co., Monmouth 
Place, Batli. 

Four-eylindcT (GO \ 88 mm.) 8 h.]L monoldoc motor, 
lateral valves o])erate<l by rocking le^ ers. Plunger pump 
and trough lubriejition, leatluT eone-})ressed steel clutch, 
leather ring universal joinl on cardan sliafi, thn'c forward 
speeds in box on rear lievel-drivcm live axle ; special 
braking mechanism. Bevel steering gear, quarter-elliptic 
suspension, pedal starting devi(*e, wire G50 x (55 mm. 
wheels. 

Hudson (U.S.A.). Hudson and Essex ^lotor Co., 13 , Park 
Place, StW.l. 

Si^^-eylindcr (.‘U in. x 5 in.) 30 h.p. monohloe engine, 
removable head, ]Uim]> and dippea' lubrication, multi- 
disc cork insert clutch, tlirce forward speeds in unit 
gear-box, helical bev'cl live axle, hack wheel brakes, 
34 in. x in. wheels, rcFiiovablc rims, semi-elliptical 
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underhung rear suspension. Vacuuiu fuel feed, forced 
water cooling. Delco electrical apparatus. 

Humber. Humber. Ld., Coventr 3 \ c 

Four-cylinder (05 x 120 mm.) 10 li.p. engine, four s])ecds 
bevel-geared live axle. Electric starting and lighting 
apparatus. Wheels 700 x 00 mm., wlicclbasc Sft.Oiin., 
track 4 ft. 1 Hn. 

Four-cylinder (75 x 140 mm.) 15 h.]). niotoi; specifica- 
tion as in 10 h.]). chassis, but SI 5 x 105 mm. wheels, and 
wheelbase 0 ft. 0 in., with 1 ft. 0 in. track. 

Hui‘mobili: (F.S.A.). Whiting, Ld., lOiiston Load, X.AV.l. 

Four-cylinder (8;5 x 1 K) mm.) 15--1(S h.}). bloc engine, 
special lubrication system, three forward speeds, hcvcl- 
geared live axle, scmi-clliptical sus])ension, artillery 
wheels. 

Isotta-Fr vsciiixi (Italy). Isotta Fraschini, 15, Craw- 
ford Place, London, ^V. 

Eight-cylinder (S5 x 100 mm.) vertic'al mon(»bloc motor, 
50 h.])., Ferudo-faei'd multi-disc clutch, three forward 
speeds, bevel-geared live axh', four-wheel })rake system, 
electric tyrc-inllalor. autoiuatic \vlu'« l-jack, electric start- 
ing-lighting njiparatus, wire wheels. 

Itala (Italy). \A'alkiiis ^ Doncaster, Ld., 05, Great 
Portland Street, London, W. 

Four-cylinder (80 x 100 miii.) 15 h.p. bloc motor, single 
valve-shaft, and cross-front shaft dri\c to A\alcr ])um]) and 
magneto. Dynamo and motor for lighting and starting. 
Multi-disc clutch, four forward sjiecds, gear and brake 
levers on gear-box cover, bevel-g(*ar li\e axle. Pressure- 
fed fuel supply. Extra long rear semi-clliptfc springs. 

IVKRNIA. 

Four-cylinder (OJ in. x 7j^in.) 50 h.p. bloc engine, 
cone clutch, singk-jointofl encloseil cardan shaft, ))evcl- 
geared live axle, four rcarewhccl brakes, wire wheels, 
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scmi-clIiptic underhung suspension, wheelbase 12 ft. 0 in., 
gauge 4 ft. 8 in. 

*Kikg (U.S.A.). Salmons and Son, St. Martin’s.^ Lane, 

W.C.l. 

Eight-cylinder 30 li.p. V engine, three forward speeds, 
bevel-geared live axle, cantilever rear suspension, Avire 
wheels. 

Laoon'Da. Lagonda Molor Co., Ld., Staines, Middlesex. 

Four-cylinder (00 x 77 mra.) 11 li.]>. motor, witli over- 
head inlet valve j*oeking h'vers, conical eliiteh, three for- 
ward speeds, c[iiart(‘r-(‘llij)li(‘ rear and (TOss-fronl s])ring 
suspension, 700 x <S0 nini. arlillcry detachable Avliecls. 

Lanchestiui. Lanelu-ster :\I(>lor Co.. Ld., Ihrniingliani. 

Six-cylinder (t in. x a in.) engine, three forward 
speeds, disc cluteli, worm-driven live axle, canjilever rear 
springs, SO.l x 1.35 mm. wire wheels, 12ft. Gin. wlieclbase, 
1 ft. 10 in. gauge. 

Lvncta (Italy). W. L. Stewart & (’o.. Ld.. 2Gh. Albe- 
marle Street. AV.l. 

Foiir-eylindi'r (11 x 130 mm.) mono]>loe ‘>5 li.jx engine, 
multi-disc eluteh, four forward ^peed^, i)e\'e]-s:eared live 
axle, S35 x 135 mm. wire wheels, AAheelbnsc 11 ft., track 
4' ft. 5i in. Fdeelrie starting-lighting equipment. 


Lai Nf'ESTox. 

Four-eylind('r S h.p. nu>lor cn hlo(\ three speeds, bccel- 
geared live axle, colter-barrow suspension, disc ^vhccls. 

t 

Liberty (U.S.A.). -Melchior, Armstrong and Dessau, 
Ld., 27, Maddox Street, W.l. 

Six-eylinder (S3 x lit nun.) 2,*) h.p. ])loc motor, with 
single-plate eluteh, tluae for^vard s[)eeds, and s[)iral Iha el- 
geared live axle. Bcrling*nuigucto ; electric starting 
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and lighting outfit, semi-elliptic suspension, wheelbase 
9 ft, 9 in. 

r 

L.S.D,^ 

Two-cylkider 8 Ii.p. air-cooled V engine in front, two 
forward speeds, shaf1>and-chain drive, three disc wheels, 
two-seated body. 

Maibohm (U.S.A.). F. W. Southgate & Cb., 19-21, 
Heddon Street. W.l. 

Six-cylinder (78 x lOS mm.) 30 h.p. valvc-in-head 
motor, thermal water eireulation, H.T., magneto ignition, 
disc dry clutch, three forward speeds, elcetric starting 
and lighting equijmicnt, scmi-clliptic suspension, 
32 in. X 4 in. removable wire or artillery wheels, wheel- 
base 9 ft. 8 in. 

MARLBORQfJGH (France). T. B. Andre & Co., London, 

W.l. 

Four-cylinder (62 x 100 mm.) moteur bloc, three-bearing 
crank -shaft, Zenith carburetter, thermal water-cooling, 
multi-disc clutch, three forward speeds, steel artillery 
700 X 85 mrn. wheels, wheelbase 9 ft. 0 in., gauge 4 ft. 0 in, 

Mascottg. Mascotte Engineering Co., Ltd., 237, Kensal 
Road, London, W. 

Four-cylinder 10-h.p. Dorman engine, three forward 
speeds, worm -geared live axle, three-seated body. Leather 
cone clutch, Zenith carburetter, 700 x 80 mm. wire wheels, 
wheelbase 7 ft. 6 in., track 3 ft. 9 in. 

i. 

Mathis (France), V. Mathis, Strasbourg. 

Four-cylinder (GO x 100 mm.) 10 h.p. monobloc engine, 
with disc clutch and four-speed gear-box a unit, central 
gear-shift lever, double- jointed cardan shaft, bevel- 
geared live axle, undcrslung Semi-elliptic rear suspension. 
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Maxwell (U.S.A.)- Maxwell Motor Co., Great Portland 
Street, W.l. 

Four-cylinder (92 x 114 mm.) 18 h.p. bloc ii^tor, two- 
Bearing crank-shaft, detachable head, Kingston car- 
buretter, fabric- cone clutch, three forward speeds, bevel- 
driven live axle, artillery 30 in x in. wheels, 9 ft. 1 in. 
wheelbase, 4 ft. 8 in. track, enclosed erfrdan shaft, semi- 
elliptic springs, brakes in wheel-hubs, plunger oil pump, 
single starttng-lighting unit. 

Mercurv. Mercury Cars, Ld., Gould Road, Twickenham, 
Middlesex. 

Four-cylinder (•(Ji x 102 mm.) 10 h.p. bloc engine, 
thermal cooling, slipper expanding clutch, three forward 
speeds, live axle drive, rear cantilever suspension, wheel- 
base 9 ft. 0 in., gauge 1 ft. 0 in., 710 x 90 mm. wheels. 

Merrall-Ruown. rremier Engineering Co., Bolton. 

Two-cylindcr (S5 x 90 mm.) 8 h.p. water-cooled V 
Precision engine, thermal circulation, Thomson-Bennett 
magneto, steel and Fcrodo-faced disc clutch, shaft drive 
to two-speed gear-box, linal transmission by exposed 
roller chain adjustable ti'.rougli radius rods, serni-elliptic 
front and coster-barrow i)ack springs, rear pair of wheels 
close together, bobbin and double steel cable steering 
mechanism. 

META[jajRGiQi:i: (Belgium). Metalliirgiqiie Cars Co., 
Kdgware Road, Cricklcwood. 

Four-cylinder (80 x 130 mm.) 15 h.p. monobloc motor 
offsQjb hollow crank-shaft, forced lubrication, thermal 
cooling leather- faced conical clutch, four forward speeds, 
Gleason helical bevTl-gearcd live axle, wire wheels. Zenith 
carburetter, Westinghousc electric starting-lighting outlit. 

Meteorite. Meteor Motors, Ltd., 142, Uxbridge Road, 
Shepherd’s Bush. 

Four-cylinder (66 x 110 mni.) 10 h.p. bloc motor, 
thermal cooling, Solex carburetter, leather cone clutch, 
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three forward speeds, bevel- "cared live axle, three-quarter 
elliptic rear suspension, wheelbase 8 ft. G in., track 
4 ft. 2 in.,^700 X 85 mm. wheels. 

MixnftvA (Helo'inm). Minerva Motors, Ld., Chenies 
Street, ^V.C. 

Four- and six^eyliiultT (00 x 1 10 mm.) double-sleeve 
valve engines. 20 and 00 li.p. respectively, vacuum fuel 
feed, conical clutch, four forward s]>eeds, cai^iilcver rear 
suspension, b(‘vel-Lr(‘ared live axle. SSO 120 mm. wire 
wheels, el^‘ctrit‘ start iiiLi’ and li^htin" apparatus. 

Mitchell (T.S.A ). Win. llailcy, S.>t Great Portland 
Street, W.l. 

Six-cylinder (83 x 127' mm.) 10 h.p. monobloc engine, 
detachable head. Thermostatic water circulation system, 
phm,L>er oil ])unip. triple-disc dry clutch, three forward 
speeds ojHTated by central levta*. spiral bcvel-^^cared live 
axle in Min jo-type (‘asiiiLi. C'antilever rear suspension, 
31 in. X 1 in, wheels, vith detachablt^ rims. Electric 
startin"-li^litinu[ ouibt. Internal and external brakes 
to back hulls. 

Moon (F.S.A.). Nortb-\\’cstiTn Motor Co., Liverpool. 

Six-cylinder (82 Ill mm.) 20 h.p. C’ontinental engine, 
Bosch maymelo. dr\ plate clutch, three forward speeds, 
bevel "( ar, 'I'linken live axl<. , internal and external brakes 
on rear wlu'els (33 in, < t.l in. detaeliable win*). Deleo 
motor starter; semi-elliiilical suspension, wheelbase 
9 ft. 10 Hi. 

MoiiOAN. Morn-an Motor ( o., Malvern. 

Two-cylinder M.A.G. air-cooled (or water-jacl^ted) 
8 h.p. V cn^iiK', cone clutch, two sperds, shaft and chain 
drive, three 2G in x 2l in. disc wheels, two-seated body, 
coil front and quarter-elliptic rear springs, wheelbase 
7 ft. 0 in., track 3 ft. 9 in. . 
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Morkis. Morris Motors, Ld., Cowley, Oxford. 

Foiir-cylindcr (GO x 102 mm.) 11 h.]). White and Poppe 
monobloc motor, removable cylinder co\Tr, W. and P. 
^carburetter, })ump lubrication, multi-disc clutelif three 
forward speeds,- worm-driven live axle, TOO x Stimni. (also 
710 X 00 inrn.) steel whet ls, wheelbase 8 ft. G in., 4 ft. 0 in. 
track, 3-cllij)tic rear suspension, eleclric starting and 
li^htiniT. 

Motoblo(’ (France). 

Four-cylinder (SO k 120 mrn.) 15 h ]'>. cii^ine, multi-disc 
clutch, four forward spet-ds. bevel-driA'en live axle, 
J-elliplie rear suspension, artillery wheels, electric light- 
ing-starling outlit. 

Napifui. 1). Na})iei and Son, Ld., Acton Vale. W.»3. 

Six-cylinder (102 x 127 nun.) 40-50 h.p. monobloc 
motor, one-])lale and fabric-lined elutch, foi^ forward 
spi‘i‘ds, central u'ah‘ and brake lexers, two S.U. car- 
burettiTs. C’.A.V. liglitingand starting equipment, running 
band-shoe braki* behind gc'ar-box, helieal-bex el live axle, 
805 \ 105 nini. ^\\vc wheels, cantilever rear snspension, 
wheelbasi* 11 ft. 5 in., gauge 1 ft. S in. Aluminium 
jackets and ]iistons, removahk* cylinder crown, valves 
and xalve-shaft oxerhead. stead liner-barrels to tlie 
eylind(Ts. 4’nbular eonneetiiig rods, seven-bearing crank- 
axle, centrifugal j)uin}) eireulation. single-joint enclosed 
cardan shaft. 

Nfxv Ojilfavs. 

Foiir-eylinder {7G \ 1G5 mm.) 00 h.p. bloc motor, 
pump water-^‘ 0 ()liug and lubrication, hollow crank-shaft, 
Icatlicr cone clutch, special device for variable gear effect, 
singfif-joinl enclosed cardan shaft, full lloating helical 
b(*\ el-driven live axle, all brakes in rear hubs, xvire disc 
8S0 X 120 mm. xvlieels, wheelbase 10 ft. 0 in., track 
4 ft. S in., uiulcrslung seiui-eljiptic rear suspension, central 
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control and brake levers, elcetric starting and lighting 
equipment. Engine-operated tyre pump. 

OldsmobiLe (U.S.A.). General Motors, Ld., 136, Long 
Afcre, W.C. 

Eight-ej Under 40 h.p. V-type engine, disc clutch, three 
forward speeds, J)evel-genr live axle, artillery wheels, 
removable rims, Deleo starting and lighting outfit. 

OvERLAXD (U.S.A.). Willys-Overland, Ld., lp3-5, Great 
Portland Street, London, W. 

Four cylinder (S3 x 127 mm.) 18 h.p. engine en bloc, 
conical clutch, tliree forward speeds, b(!vcl-geared live 
axle, artillery wheels 765 105 mm. 'Eh’ctric starting- 

lighting set. Rear canlilcver suspension, wheelbase 
8 ft. 10 in., gauge 1 ft. 8 in. 

Palladium. Palladium Autocars, Ld., Felsham Road, 
Putney, S.W. 

Two-e>iindcT (SO x 107 mm.) horizontal opposed air- 
cooled 10 h.p. engine, friction <lis(! and dri'Tio cross-shaft, 
quarter-elliptic suspension, 700 x 85 mm. disc wheels, 
wheelbase 8 ft. 6 in., track 1 ft. 6 in. 

Pamtard-Levassou (France). Paiihard & Levassor, 
Acton Vale, London, \V. 

Four-cylinder (70 x 110 mm.) 12 h.])., 18 h.p. (85 x 1 10 
mm.), 28 h.p. (105 x 110 mm.) engines, the two Larger 
motors having doulde sleeve-valve motion. All chassis 
have disc and libre elntehes, four forward s])(‘uds and bevxl- 
geared live axle drive, with semi-clli))tic suspension. 

12 h.p. chassis, wheelbase 0 ft. 6 in., gauge 1 ft. 6i in. 
18 „ „ „ 10 ft. 0 in., „ 4 ft. 8 ill. 

28 „ ,, „ lift, tin., „• 4 ft. 8 in. 

Peerless (U.S.A.). Gaston, Williams and Wigmore, 
Ld., 212, Great Portland Street, W.l. 

Eight-cylinder (82 x 127 min.) 40 h.p., 90® V-bloc 
engine, multi-disc dry cliltch, double- join ted cardan 
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shaft, three forward speeds, spiral bev^cl-j^eared live axle, 
transvcTsc inverted and senii-(‘lliptic rear suspension, 
34? in. X 5iin. wire wheels, reniova))lc rims, 1C? ft. 5 in. 
wheelbase, J< ft. <S in. track. Unit ji;ear-l)ox s^isten), 
olTset valves, llrree-hearino eratik-slia ft, two eai:Jjuretter^, 
pijrnj)ed water and ojl eireulalioin Atwater-Kenl electrical 
uppa!'atus ; ba(‘k -wheel l^raKin^', 

Pkl’c; ixjT (Frauee). Peufyeot (En^darid), Ld., 10, Prompton 
]U>a(l,*I^ondoiJ, S.W. 

Four -cylinder (OS y 100 inin.) S h.p. inunobloc motor, 
with valves removable Ihroumi caps and set at an angle. 
Three-bearing of(s%-t erank-shafl , plunger oil pump. Zenith 
carburetter, forcaal water eireulalion, double disc clutch, 
four forward spt'cds, enclosed cardan shaft, hevel-gearcd 
live axle. Special quarter-elliptic* rear spring suspension, 
wire 710 x 00 Jiiin. wheels, wheelbase S ft. 8 in., track 

3 ft. 10 in. Universal joint in front of gear-box only. 
Other Peugeot models for 1020 : particulars ao\ avail- 
able, 

Pna:xjx. Plncnix !Motors. Ld., Ill, Great Portland 
Street, W.l. 

Four-cylinder (00 >' 100 nnti.) 11 ii.p. monobloc engine, 
thermal w’ater cooling, oil-immersed metal conical elutcli, 
three forAvard speeds, worm-dviA en liA e axle, 730 x 85 mm. 
removable* artillery wheels, A\heelhase 8 ft. 0 in., gauge 

4 ft. 2 in. Pressure -f(d luhrieatiou, adjustable steering 
column, clutch anel brake-peelal leveT>. 

Picewun-PicTUT (Switzerland a net France). Donne & 
Willans (1000). Ld., 20a, Gillingham Street, London, 

S.W. 

Four-ey)intft.‘r IG h.p. and 30 h.p. eight-cylinder V 
engifRis, inonobloe ty|)e, 85 < 130 mm. Holh chassis 
liave engines with singh‘-sleeve valve-motion, multi-disc 
clutch, four forward speeds, live axle drive, and semi- 
clliptic suspension, Avitli cardan shaft and front and rear 

wheel brakes. Wire 880 x ftO lum. wheels, wheelbase 

^ ' • 

18 
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10 ft. 6 in (also 13 ft. 2 in.), gauge 4 ft. 6 in. Detachable 
cylinder crowns, pump cooling, vacuum petrol supply 
system. < 

i 

RexaiS‘lt (France). Renault, Ld.. Seagrave Road, West 
Brompton, S.W. 

Four-cylinder ‘CMigines : It h.j). (75x120 mm.); 

20 h.p. (SO V 140 mm.): 25 h.p. (05 x ICO mm.); six- 
cylinder to li.]i. (100 X 100 mm.). All chassis \Yith conical 
clutch, four forward speeds, cardan sliaft and bcvel- 
driven live axle, and semi-elliptic suspension (undcrslung 
rear). 

Riciiaudson. C'. K. Richardson & Co., Ld., ShefTield. 

Two-cylinder air-cooled S h.p. V-ty])c J.A.P. engine in 
front, friction disc chive and singK-chain transmission 
to live rear axle, tluce fc')rward speeds and reversing 
motion, semi-elliptic suspension. 050 x 05 mm. wire 
wheels, w’^eelbase 0 ft. 0 in., gaug(‘ 3 ft. 9 in., fuselage type 
chassis. 

Roamer (U.S.A.). W. Cole and Sons. 235, Hammersmith 
Road. W. 

Six-cylinder (SO x 133 mm.) 30 h.p. motor, disc dry 
clutch, three forward sj)eeds, bevel-gear live axl<‘, scani- 
eliiptical spring suspension, wlieelbase 10 fl. 8 in., track 
4 ft. 0 in. Electric lighting-starting out lit ; wire 
32 in. X 4 in. wheels. 

Rolls-Rovc']:. Rolls-Royce, Ld., Conduit Street, W.l. 

Six-cylinder (lit v 120 min.) 45 h.p. engine with triple- 
cast cylinders, conical clutch, four forward speeds, bevel- 
geared live axle, r(‘ar suspension cantilever. 

Rover. The Rover Co., Ld., Coventry. 

Four-cylinder (75 x 130 min.) 12 h.]). bloc motor, oil- 
immersed single-ring clutch, three forward speeds, live 
axle- worm drive, semi -elliptical suspension, wheels 
810 X 90 rnin. detachable, ^heelbasc 9 ft. 8 in., track 
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4 ft. 2 ill. Lucas electric li<»htin<T and starting equip- 
ment. Cushioning mechanism lieiween clutch and gears. 

!|^iisTON^-IIoRNsnY. Uustoii and Ilornshy, Ld* Lincoln. 

Four-cylinder (80 x 130 mm.) monohloc engine, 1C h.p. 
removable heads ; barrels cast witli upper pari of crank 
chamber. Gear oil pumping, TI.T. magneto ignition, 
Zenith carburetter, forceil water circmlation. Leatlier 
cone clutch, tliree forward sjieeds, singl(‘-fabric cardan 
shaft joint, • gear-box in one jiiece on back, bevel-geared 
axle. Central gear-sliift lever. Three-quarter elliptic 
rear suspension, underslung, 4 ft. 0 in. in length, both 
brake sets in baeje, 815 x 105 mm. Miehelin detachable 
disc wheels. C.A.V. dynamo lighting set and starting 
gear. Marles's steering gear. 

Saxox (IkS.A.). L. C. llawlcncc &: Co., Ld., to, Saek- 
ville Street, London, W. 

Six-cylindcr (73x111 mm.) nionol^loc Continental 
20 li.p. motor, multi-disc* clutch, three forwal^l s[)eeds, 
bevel-gear Timken li^’e axle, roller b(*arinns. eon{:ile\er 
rear sus])ensiou, wire whe(‘ls, wheelbase 9 ft. I in., electric 
starting-lighting ])lant. 

Sc'iixniDUR (France). Donne & Willans (1909), Ld.. 29a, 
(iillinghaju Street, Ilelgravia, London, S.W. 
hV)ur- and six-cylinder (SO x 140 mm.) 20 and 30 h.p. 
bloc engines, leather cone elutcli, hnir forward speeds, 
bevel-driven live axle. 875 - 105 mm. wir.- or Sankey 
steel wheels. Double-jointed c']ut(*h arl)or, single-jointed 
encased cardan sliaft, rotary j)umj) lubrication, thermal 
water-cooling through radiator in trout ot chassis. 

Scuupps-llooTii (IkS.A.). General Motors Kxpedit Co., 
17(>l, Br#adway, New York. 

FiHij -cylinder (93 x 100 mm.) 20 li.p. valve in head 
motor, disc elulch, three forward sjiecds, wire wheels, 
serni-elJiptic underslung suspension. 

Six-cylindcr 30 h.p. valve in head motor, rear cantilever 
suspension. Specilication as^for 20 h.p. type. 
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Eight-cylinder 35 h.p. V-typc engine, rear cantilever 
suspension. Specification as for 20 h.p. type. 

SECQUEViLLr.-HoYAu (Francc.) Secqucville-IIoyau, Ld.^ 
Regent House, Regent Street, W.l. 

Four-cylinder (60 x 110 mm.) 18 h.p. block inclined 
valve engine, three-bearing crank -shaft, disc clutch, four 
forward speeds, double-jointed open cardan shaft, b(‘vel- 
geared live axle, Claudel carburetter, ^Veyma^n vacuum 
fuel feed, tubular connecting rods and cardan shaft, 
helical valve gearing, 710 x 90 mm. detachable wire 
wheels, underslung scmi-clliptical sus})ension, 7 ft. 10 in. 
wheelbase. Electric starting and ligliting set, Nilmelior 
magneto. Steel and Ferodo fabric disc universal joints. 

Sheffield-Simplex. Shefrield-Simplex, Ld., Conduit 
Street, W.l. 

Six-cylinder (S9 x 127 mm.) triple-cast 30 h.p. motor, 
multi-disc? clutch, four forward speeds, uiulerlumg worm- 
driven live axle, forced lubrication, ])ump watcr-ciooling. 
Cantilever rear suspension, 935 x 135 mm. wire wheels, 
wheelbase 12 ft. 0 in., 1 ft. 8i in. track. Electrical start- 
ing-lighting apparatus. 

Sigma (France). Gaston, Willianis and Wigmore, Ld., 
212, Great Portland Street, W.l. 

Four-cylinder (65 x 120 mm.) monobloc 12 h.p. engine, 
four-speed gear-box a unit with motor, multi-disc oil 
lubricated clutch, cardan and rear hub brakes, semi- 
elliptical suspension, Michelin disc wheels, electric starting- 
lighting apparatus. 

Singer. Singer Motor Co., Ld., Coventry. • 

Four-cylinder (63 x 88 mm.) 10 h.]j. engine, leathe»1?bne, 
clutch, three forward speeds, gear-box on bevel-driven live 
axle, autmoatic lubrication, thermal water-cooling, Claudel 
carburetter, 700 x 80 mm. steel artillery detacliable wheels, 
wheelbase 7 ft. 6 in., gauge ^ft. 6 in. 
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SizAiRE Berwick. F. W. Berwick & Co., Ld., Park 
Royal, N.W. 

^ Four-cylinder (95 x IGO mm.) bloc engine* 25 h.p., 
cone clutch, four forward speeds, spiral bevel-g^r live 
axle, running-brake behind gear-box, double- jointed 
cardan shaft. Semi-elliptical under^lung suspension, 
wheels 895 x 135 mm. wire disc, wlieelbase 11 ft. 9 in., 
track % ft. S in. Pump lubrication, combination pump 
and thcrrSal water-cooling, Zenith carburetter, electric 
startiii g-ligh t ing m ccha n ism . 

S.P.A. (Italy). .Vandys, Ld.. 27a. Pembridge Villas, 

W.ll. 

Four-cylinder (110 x 100 mm.) bloc engine, 35-50 h.p., 
multi-disc clutch, four forward speeds, single-jointed 
cardan shaft enclosed by tapered tubular cover to live 
axle (bevel-geared) casing. 

Four-cylinder (llOjx ] to mm.) bloc engine, ^5-30 h.p., 

chassis details as in 35-50 h.p. model. 

• 

SrEEDV, Pullingcr Engineering Co.. 52, Holborn Viaduct, 
E.C.l. 

Two-cylinder J.A.P. S h.p. air-cooled V engine, leather 
cone clutch, tw’o chain drives between motor, two-speed 
gear-box and cross-shaft, thence by double V-belts to 
pulleys on rear wire, 650 x 65 mni. disc wheels, 5 ft. 6 in. x 
4 in. X 1 ^ in. ash- wood frame. Coster-barrow' type 
suspension, direct (hand-wheel) steering gear, electric 
lighting set, two-seated flush-side body with wind-screen. 
Chiefly noticeable as probably, for the present, the 
cheapest '' motor-car ” on the market, the price being 
£115 10s. • 

Spyker (Holland). Molorenfabriek Spyker, Trompen- 
burg. 

Four-cylinder (90 x 140 mm.) 15-30 h.p. engine, multi- 
disc clutch, four forward sj^^eds, bevel-geared live axle. 
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835 X 135 wire wheels, wheelbase 10 ft. 11 in., gauge 

4 ft. S in. • 

c 

Staftord. Stafford xVssociatcd Engineering Co., Batter- 
sea, S.W. 

Four-cylinder («G0 x 120 mm.) 12 li.p. Dorman valve- 
in-head engine, Fcrodo-faced cone clutch, three forward 
speeds, three leather knuckle-joints, bevel-geared live 
axle, double expanshm brakes in rear hubs, J-elliptic rear 
sus]K*nsion, live 700 v 90 niin. Sankey detachable stee l 
artillery wheels, four-sealed body. 

SrAXDARD. Standard Motor Co., Ld., 10, Pall Mall, 
S.W.l. 

Four-cylinder (02 x 110 mm.) 0 h.p. monobloc motor, 
one-plate clutch, three Ibrward speeds, worm-geared live 
axle, semi-cUiptic suspension, 700 x 80 mm. steel artillery 
wheels, v^htelbasc 7 ft. S.Un., gauge 1 ft. 0 in., electric 
starting-lighting apparatus. Zenith carburetter, pump 
lubrication, thermal water circulation. 

tk 

Star. Star Motor Co., Ld.; Long Acre, W.C. 

Four-cylinder 15 h.p. and 20 h.p. motors, cone clutch, 
four forward speeds, bevel-geared live axk*. Other 
features common to both chassis arc : Pressure- fed 
lubrication, water-cooling by pump, removable artillery 
steel wheels, wheelbase 10 ft. »3i in., electric engine-start- 
ing and car-lighting equipment. 

Stellite. Electric Ordnance and Accessoric\s Co., Ld., 
Birmingham. • 

Four-cylinder (02 x 89 mm.) bloc 9 h.p. engine, U^lher 
cone clutch, two forward speeds, underhung worm-driven 
live axle, 700 x 80 mm. steel artillery w'hccls, wheelbase 
S it. 3 in., track 3 ft. 10 in. Pressure-fed lubrication, 
thermal water circulation, SU. carburetter. 
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Storey. Storey Machine Tool Co., New Cross, S.E. 

Four-cylinder (76 x 120 mm.) 14 h.p. monobloc Coven- 
.try-Sirnplexenfrine, “ impeller” type tliermal water-cooling, 
Ferodo-lined cone clutch, three forward speeds gear- 
box on worm-driven back axle. Rotax elecUical equip- 
ment, wheels S15 < 10.1mm. liorizontal Zenith carburetter, 
pressiirc-fcd lubrication, wheelbase 9 ft. 9 in., track 
4 ft. Gi in. 

Sthakkij-Squiki:, Slrakir Siphre, Ld., Angel Road, 
Edmonton, N. 

Six-cylinder (SO x 190 mm.) 20 h.p. two-block vx'rtical 
ovxThead- valve engine, single-disc clutch, four forward 
speeds, bcvel-g('ar(‘d live axle, rear cantilever suspension, 
wire wheels, \\lH‘ert)ase 10 ft. 0 in., gauge 4 ft. in. 
Electric start I m/ :md lighting equipment. 

StudermsEk (U.S.A.). Sludehaker, Ld., Grc«t Portland 
Street, W.l. 

Six-cylinder (9J > 5 in.) monobloc engine, removable 
crqwn, aluminium leather-faced eonc clutch, three forward 
speeds, spiral-lx vcl li\'c axle, seini-clliptic suspension, 
running band brak(\ exjianding shoe brakes in rear hubs, 
artillery wheels, with 99 in. x l.l in. removable rims, 
wdieclbase 10 ft. (J in., pump and splash lubrication, 
centrifugal w'ater-cooling pump, electric lighting outfit. 

SuNBi AM. J. Keek-, Ld., 72, New Bond Street, W.l. 

Four-cylinder 16 h.p. bloc and six-cylinder 24 h.p. 
motors (80 x 150 mm.), fabric-faced conical clutch, four 
forward spftcds, bevel-geared live axle, semi-elliptical 
urtd^slung rear suspension, steel artillery 820 x 120 mm. 
wheels. Wheelbase and track — 16 h.p. car, 10 ft. 6 in. x 
4 ft. 6 in. ; 24 h.p. ear, 11 ft. 4J in. x 4 ft. 6 in. Pump 
water-cooling and lubrication. 

Two ‘‘ sporting ” six-cylijider cliassis also made — viz. a 
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Tourist-Trojjhy model and a machine, witli air-craft- 
type engine. ^ 

Swift. S^'ift of Coventry, Ld., Coventry. , 

Foui^cylindcr ((»9 x 130 mm.) bloc engine, 12 h.p., 
encased aif^iilar-sot chain-driven valves, conical leather- 
lined clutch, four ^forward speeds, bevel-geared live axle, 
semi-elliptical suspension, 7G() x 90 mm. removable steel 
wheels, wheelbase 9 ft. 0 in., track 4 ft. 0 in.^ magneto 
chain drive, electric starting-lighting equipment, thermal 
water circulation, pump lubrication. 

Templar (U.S.A.). Melchior, Armstrong and Dessau, 
Ld., 27, Maddox Street, W.l. 

Four-cylinder (S6 x 130 mm.) 18 h.p. inonobloc motor, 
overhead valve-motion, removable crown, dry plate 
clutch, three forward speeds, bevel-geared live axle, semi- 
elliptical suspension, removable wire wheels, Zenith 
carburetter, water temperature indicator, double-jointed 
open cardan shaft, barrel- type back axle ease, brakes in 
rear wheels, engine and gears a unit, vacuum fuel feed, 
electric starting-lighting outfit. 

Thor. Simpson Taylor, Ld., 12 Palace Street, S.W.f. 

Four-cylinder (79 x 114 mm.) 15 h.p. monobloc motor, 
detachable heads, cylinders cast with upper part of crank- 
case, dry-disc clutch, engine a unit with three-speed gear, 
scmi-elliptic front, cantilever rear suspension, 760 x 90 
mm. artillery wheels with removable rims, wheelbase 
9 ft. 6 in., track 4 ft. 8 in., Allis-Chalmers single-unit 
electric starting-lighting set, Schebler carburetter, cast- 
iron gear-box, bevel live axle, plunger pump oiling, 
thermal water circulation, central gear-shift ^ver, brakes 
in back wheels. 

Varley-Woods. II. S. Tool Fo., Ld., Shaftesbury Road, 
Acton. 

Four-cylinder 12 h.p. Dorman engine (69 x 120 mm.), 
overhead valves, inverted pone clutch, four forward 
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speeds, overhead worm -driven live axle, re^r cantilever 
suspension with two overhead torque and ^radius rods, 
Sankey 815 x 105 mm. wheels, 10 ft. 6 in. iw^heelbase, 
4 ft. 1 in., electric starting-lij^htini; equipment. 

Vauxhall. Vauxhall Motors, Ld., Luton, B(ids. 

Four-cylinder (95 x 140 mm.) 25 li.p. and 30 h.p. 
(9S X 150 mm.) bloc engines, multi-disc graphite lubri- 
cated clutch, five-bearing crank- shaft, four for ward speeds, 
helical bevel-geared live axle, plunger pump lubrica- 
tion, forced water circulation, pressure-fed fuel supply, 
880 X 120 mm. wire wheels, 9 ft. 6 in. and 10 ft. 10 in. 
wheelbase. • 

Vermorkl (France). W. G. James, 14, Mortimer Street, 

W.l. 

Four-cylinder (70 x 130 nun.) 12 h.p. bloc motor, 
leather-faced inverted conical clutch, four forward speeds, 
engine and gear-box a unit, central gear-shift and brake 
levers, brakes beliind gear-box and in rear liulls, double- 
jointed open cardan shaft, bevel-giarcd live axle, com- 
bination rear cantilever and quarter-elliptical suspension 
of exceptional length, thermal water circulation, plunger 
oil pump, offset crank -shaft, steel artillery wheels, wheel- 
base 9 ft. 0 in., track 4 ft. 0 in. 

Vulcan. Vulcan Motor and Engineering Co., Ld., South- 
port, Lancs. 

Four-cylinder (80 x 130 mm.) 15 h.p. bloc engine, 
cone clutch, fcuir forward speeds, worm-dri\ en axle, semi- 
elliptic suspension, wheelbase 10 ft. 0 in., track 4 ft. 8 in., 
815 X 105 nun. wheels. 

Eight-cylinder (70 x 114 mm.) 20 li.p. V-motor, with 
chassis of 1^ ft. 4 in. Avhcclbasc, electric starting and 
ligh^ijig outfit, 820 x 120 mm. wheels. 

Waverley. Wavcrlcy Cars, Ld., Trcnniar Gardens, 
Harrow Road, Willesden. 

Four-cylinder (70 x 127 niin.) bloc 15 h.p. motor, 
conical clutch, three forward speeds, bevel-geared live 
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axle, wheelbase 10 ft. 0 in., track 4 ft. 4 in., wheels 
810 X 90 mni., electric starting-lightiii" apparatus. 

f 

Westcott (U.S.A.). H. C. Motor Co., Great Portland* 
Stfeet, W.l. 

Six-cylinder (80 x 133 nim.) 30 bloc motor, 

multi-disc clutch, three forward speeds, bevel-geared live 
axle, cantilever rear suspension, wheelbase 10 ft. 5 in., 
83 in. X 1 in. artillery wheels. ^ 

Wilton. Wilton Cars, Ld., 120, High Street, Tooting, 

S.W.17. 

I 

Four-cylinder (GO x 100 ntm.) 12 h.p. monobloc engine, 
Ferodo-lined disc clutch, three forward s])eeds, bevel-gear 
live axle. Zenith carburetter, pump lubrication, thermal 
water-cooling, steel artillery 700 x 80 mm, wheels, wheel- 
base 9 ft. 0 in., track 4 ft. 0 in. 
c 

WoLSELEY. Wolseley Motors, Ld., Adderley Park, 
Birmingham. ^ 

Four-cylinder (90 x 120 mm.) 16-20 h.p., six-cylinder 
(90 x 130 mm.) 24-30 h.p., and six-cylinder (102 x 140 
mm.) 30-40 h.p. engines. Characteristics common to the 
three chassis are : multi-disc clutch, four forward speeds, 
electric starting and lighting, pair-C£ist engine cylinders, 
pump water-cooling, forced lubrication, detachable wire 
or steel artillery wheels. Worm-geared live axle in the' 
16-20 h.p. model, bevel-driven axles in tlie six-cylinder 
chassis. Wolseley special rear cantilever spring suspension 
system. 

€ 

WooLER. Woolcr Motor Co., Ld., Alpcrton, Middlesex. 

Two-cylinder 8 h.p. air-cooled opposed horizontal 
engine in front, chain and shaft drive, spe^cial pressed 
steel frame and helical-spring suspension, three-disc 
wheels, two-seated body. 



THE CARS OF 1920 


283 


Zephyr. James, Talbot and Davison, Ld., J-^pwestoft. 

Four-cylinder (G9 x 130 mm.) 112 h.p, bloc engine, 
jemovablc crown, side-rod and lever overhead valve 
motion, thermal water-cooling, rotary oil pump ^enith 
carburetter, Fdrodo-faced conical clutch, fouv forward 
speeds in gear-box united with motor crank-pit, central 
gear-shift lever, single- jointed enclosed cardan shaft, 
worm-geared live axle, rear cantilever suspension, disc 
760 X 90 mfn. wlicels, wheelbase 9 ft. 6 in., gauge 4 ft. 2 in., 
offset two-bearing crank-shaft, babbitted and roller bear- 
ings. 
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